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Electronic specialists at Ft. Monmouth SCEL Laboratories checking out radar and computing system designed for field use 


ARMY SIGNAL CORPS ENGINEERING LABORATORIES 


IS A CENTER FOR DEFENSE ELECTRONICS 


The Army Signal ¢ orps Engineering Laborator 
ies at Fort Monmouth, N. J., i 
tronic miracles. Some 
and technicians at SCEI 
working with SCEL contractors, strive constantly 
to keep the United State 


tronics essential to modern military demands 


a house of elec 
1.400 scientists, engineers 


and thousands more 
$s preeminent in the elec 


The nerves of today’s fighting forces are elec 
tronic, Radar guides 


and manned aircraft. It directs friendly artillery 


traces and detects missiles 
and pinpoints enemy mortars, or night troop 
movements It measures peed and dire tion ot 


missiles and vehi le s 


This is on SCTICS ads on the te« 
wetivitic the 


Modern armie need constant and effective 
television, radio and tele phone communications 
They need devices to detect deadly atomic and 
hydrogen radiation. And instruments to predict 
weather around the clock in all the world 
Development of these and an imposing variety 
SCEL’s busine Working 


in close cooperation with its many contracting 


of other devices is 
firms, in private industry, both large and small 
SCEI 
pe rfection that can make the defense: 


triving for the electronic 
of the free 


world anh ATO! Hinhpoe rvious to all assaults 


never Ceases 


hnical 
Department of Deter 


@ FORD INSTRUMENT COMPANY 
DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal . 


Dayton. Ohio 








Skilled machinists at Ford Instrument 


ENGINEERS Company, manufacturing precision 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information 


parts for an Army military computer 
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STAINLESS STEEL 
INTERCHANGEABLE DRY BOX SYSTEM 


FOR HANDLING RADIOACTIVE MATERIALS 


Rounded corners, crevice-free 
construction assure ease of 
| ¢leaning and decontamination. 
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Some of the many assemblies possible 
with the interchangeable dry box system 


Here is a system of interchangeable dry 
boxes that offers several advantages: 


Offers selection of six basic enclosures and varia- 
SEND FOR TECHNICAL BULLETIN A-4 


tions, 2 types of air locks providing additional information about 


. this interchangeable dry box system 
Completely flexible. Endless arrangements are ° 


possible to meet any condition 





Standardized adapter plates and gaskets provide OTHER TECHNICAL BULLETINS AVAILABLE 


for connecting any type box to another, with or 


, , @ This is onl artial list 

without air locks interposed. Units can be re pgp Sig Ah 
Ask us about the specific equip 

arranged at any time ment in which you are interested 
; A-1 Stainless Steel Low Intensity Dry Box 
Standardized supports with adjustable legs ac- chy 

- tee! Va ym Urry Gox 
c genes any enclosure arrangement. Supports A-8 Biological Sofety Cobinets & Research Enclosures 
easily adapted to changes 8-2 Dry Rodicoctive Waste Container 
D-3 Typical Radio-Chemical Laboratory 


All units promptly available for replacement, 
E-4 Los Alamos Type Vacuum Rack Enclosures 


idition or re-arrangement 
, : es g E-S Los Alamos Type Stainless Steel Fume Hood 


’ ~ tiantord Do jraft Fume Hooc 
Variations in dimensions of any unit may be at ye , 








ordered to meet specific conditions 





S. BLICKMAN, INC., 7904 Gregory Avenue, Weehawken, N. J. 
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Tl i) TL AM lide 86 PEG BOARDS LASOPATORY STOOLS 3 ‘aw 


STAINLESS STEEL SINK UNITS 
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xiubits at the Federation of Americar 
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localization by 
AUTOMATIC 
pulse height 
selection 
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a 
In any problem involving exact location of radioactive tissues or WELL 


organs, the Francis-Bell system with focusing collimator and pulse 
s.* NRD offers either the COUNTER 


height selector offers unusual advantage 


ORNL manual spectrometer, or the new NRD automatic instrument 


with push button controls based on the same circuit. 


Model C-3000 Automatic Spectrometer offers unusual convenience 
of operation, eliminating the tedious job of manually locating energy 
peaks. Push buttons permit automatic selection of such isotopes as 
cobalt-60 or sodium-24. It is an « sample of NRD’s complete line of 
counting equipment for medical research use, and includes specialized 


counters for alpha, beta, or gamma measurement. 


Write for the general instrument catalog, or request information to 


help you solve your specific problems. 
a a Vol 13 \ " \ : 195 p 82 I nusually comple t¢ shielding, with two 
° ° ° o o , < full inches of lead around the full length - 
of the counter, provides maximum 
gamma sensitivity with lowest back 
Write for instrument catalog a | ground Speci ally designed for meas 


showing models | urement of small volume samples 


and prices containing gamma emitting tsolopes of 
the order of 10 cures 


6427 ETZEL AVENUE 
| Instrument Co. ST. LOUIS 14, MO. 


A Division of Nuclear Corporation of America, Inc. 
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“LEAD-RUBBER” GLOVES that permit handling of low 
levels of beta radioactive materials. The gloves are 
soft and as pliable as heavy leather. They are made 
in a choice of thicknesses equaling 1 to 5 mm. lead 
shielding. They are designed to fit standard “O” 
ring systems employed in “Dry-Glove” boxes 


EW TOOLS 


for the Nuclear Industry 


No. 13 “SAFETY-GLOVE” BOX. Transparent plastic 
housing with 4” thick chemical and scratch resist 
ant observativn-glove panel. Shown is the simplic 
ity in removing the 36” x 24” front observation 
glove panel from the Safety-Glove box. Note the 
air gauge (1) and the inflatable plastic gasket-tube 
2) which encircles the “Box.” The patented inflat 
able gasket system allows the opening and closing 
of the entire “Dry-Box” to and from a hermetic 
state within seconds. 


TWO SIZES: 36” x 24” x 18", 48" x 30” x 20”. 


“SAFETY-GLOVE” BOXES are now cast into a one 
piece “bottle like” housing of unbreakable and high 
heat resistant Polyethylene. The housing can be 
steam sterilized and has excellent chemical resist 
ance. It is absolutely impervious to all acids. It is 
light and portable. Stainless steel housings are 
also available — with the same Lennard patented 
features and controls 


A new filter system with an efficiency of 99.98 on 


0.3 micron dust particles. The system is composed 
WRITE FOR . ' of an internal and external filter housing with two 
FREE LITERATURE : disposable filters. The dust particles are trapped 

within self-contained filter housings and disposed 
of in a polyethylene bag. 


¢> P.M. LENNARD GO, ING. 


196 DEGRAW STREET, BROOKLYN , N. Y. ULSTER 5-2131 
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SWIMMING POOL REACTOR, one ofthreeG-E tities of neutrons. Its flexibility, safety fea 


research reactors a‘ der the 7-point tures, and high flux potential appeal to 


program, is designed to produce large quan universities and research organizations. 


NEW GENERAL ELECTRIC 7-POINT PROGRAM: 
, s7 








REACTOR SPECIFICATIONS are pre BUILDING STUDY also includes com- HAZARDS SUMMARY REPORT: 

pared to meet your research require plete co-ordination of all plans for We help you prepare study for 
ments. These include a report on core, the many facilities required in the re submission to AEC Division of 
control, and reactor component ictor and laboratory building ‘ivilian Applicati 





MANUFACTURE OF REACTOR is 


How General Electric can help you 
enter advanced nuclear research fields 


New G-E 7-point program simplifies procedure 


for obtaining a nuclear research reactor 


There is more work involved in obtaining a nu 
clear reactor for advanced research than simply 
ordering one. Specific research requirements must 
be determined beforehand, an appropriate design 
selected, and necessary AEC construction per 
mits and licenses obtained. Other essential steps 


are covered in the program outlined below 


NEW GENERAL ELECTRIC 7-POINT PROGRAM 
is a plan designed to materially aid you in put- 


ting a research reactor to work. Through this 


program you can obtain any one of three Gen 


research reactors: The Swimming 
Research Reactor, 


eral Electric 
Pool Reactor, Heavy Water 
or the Nuclear Test Reactor. 


FOR MORE INFORMATION on these three re 
new General Electric 
7-point program, write bulletin GEA-6326, 
General Electric Company, Section 191-1, Schen 
ectady 5, N. Y.; or contact G-E 
Apparatus Sales Office. Outside the U. S. and 
Canada, write to: International General Electri 


Co., 570 Lexington Ave., New York, N. Y 


search reactors and the 


for 


your nearest 


Inc . 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Nuclear Reactor for 
Cancer and Other 
Medical Research 


This new reactor utilizes the proven 
homogeneous solution design based 
on the SUPO unit at Los Alamos 

modified and adapted to the special 
needs of cancer and other medical 
research and therapy. lo be 
ATOMICSINTERNATIONAL fora promi 


built by 
nent southern California university 
Medical Center 
vide a variety of radiological facilitie: 

primarily high purity neutron and 
gamma beams with controlled expo 


, the reactor will pro 


sure times in each. The thermal neu 
tron flux at the central exposure tube 
is 1.7 x 10'* n/cm?-sec 


50 Kw. 


at a power of 


oped i Y A 

facilitic 

phere, re 

conder 

ing water to » react 
cycle operation, Addit 
fop which contains ¢ 
provide oy nter 


free aamma radia 


One Configuration of the thermal 
neutron facility provides a neutron 
Kw with 


a gamma ray intensity of only 0.1 reb 


flux of 3.8 x 10’ n/cm?-sec 
min./Kw (reb—roentgen equivalent 
biological). The fuel is Uranium en- 
riched in the U** isotope in the form 
of UOSO, dissolved in light water 
Chis fuel-moderator solution, cooled 
by chilled recirculated water, is con 
tained in a stainless steel core tank 
surrounded by a graphite reflector and 
dense concrete shield. Radiolytic and 
fission gases produced in operation 
re handled in a closed-cycle, water 


recombination and return system, 


























which eliminates any discharge of 
radioactive core effluents and permits 


the re-utilization of materials 


Atomics International is a majo! 
reactor builder—experienced in the 
design, construction and operation of 
nuclear reactors for research and the 
production of power. If you are inter- 
ested in any phase of our activities, 
ATOMICS INTERNATIONAL is staffed 
and equipped to help you. Please write 
Applications Engineering Service, 
Dept. N-N1I, ATOMIcS INTERNA- 
, P.O. Box 309, Canoga Park, 


California ATOMICS. 


TIONAI 


Cable address 


GAP) ATOMICS INTERNATIONAL 


PIONEERS IN 


THE CREATIVE USE OI! 


AVIATION ' 
THE ATOM 
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What properties of ALITE 
will serve you best? 


» Its diamond-like hardness? 
» Its electrical resistivity? 


» Its high temperature characteristics? 


Alite is a sintered metallic oxide with decidedly 
interesting properties. It is so hard, for example, 
that only a diamond can scratch it. It maintains 
excellent dielectric properties from power frequen- 
cies throughout the entire spectrum into the super 
high frequency range. It retains its high mechanical 


strength at temperatures even beyond 2000°F. In 


its resistance to chemical attack it is comparable 


to fine quality chemical porcelain. 


How is it used? In such mechanical applications 
as rotating seals, pump plungers, slide valves, 
cutting tools, sleeve bearings, bushings, extrusion 
dies. In electronic applications as tube envelopes, 
as insulating supports. It can be joined to itself 


or to unrelated materials with a vacuum type bond, 


Certainly, any engineer concerned with material 
specification in mechanical, electronic, or nucleonic 
design problems should be thoroughly familiar 
with Alite and its possibilities. Bulletin A-7 tells 


the story. It is free on request. Write for it today. 
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SPECIFICATIONS 


INPUT 
20 to 35V DC 
at approx. 5 m.c 


OUTPUT FREQUENCY 
400 or 500 cycles 


Type 20077 
+ —.02% from —65° to + 85°C 


Type R2007T 
+ —.002% from + 15° to + 85°C 


Type W2007T 
+ —.005% from —65° to + 85°C 


OUTPUT VOLTAGE 
5 volts, sine wave 
Substantially uniform ; 

from —65" to + 85°C 

LIFE EXPECTANCY 


several times that of vacuum tubes 


INTERNALLY SHOCK MOUNTED 
on Silastic 


MAGNETICALLY SHIELDED 
HERMETICALLY SEALED These units, which are the result of several years of development 
OCTAL BASE and testing, offer a new standard of simplicity and reliability. 


ars a Particularly noteworthy is the uniformity of output signal voltage 


WEIGHT with temperature change. Small size and light weight make them 


7 ounces ideal for airborne and portable use. 











COMPLETE INFORMATION ON REQUEST For applications where only higher B voltages are available, a 


PLEASE SPECIFY TYPE 2007T simple voltage reducing circuit may be used 


American Time Products, Inc. 


580 Fifth Avenue New York 36, N. Y. 


MANUFACTURING UNDER PATENTS OF WESTERN ELECTRIC COMPANY 
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the new approach 


to large scale computations 


in nuclear research-development! 
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2300’ F. to room temperature. Inconel! traye 


take this shock in stride 


This Inco alloy ignores thermal shock 





Under some conditions, only Inconel" 
nickel-chromium alloy combines all 
the needed forms of heat and corro 
sion-resistance, 

lake trays for the tin 
shown above. They plunge from 
2300°F, to room temperature and back 
again. Too much for ceramic trays! 
Within five months, thermal shock 
thought 


furnace 


shattered ninety. Yet it wa 
that only a ceramic could provide 
resistance to deformation and scaling 

But three Inconel trays toppe dl the 
loss. No breakage from any cause in 





the next five months 

In heat-treating, in high-temperature 
chemical processing, in jet aircraft en 
pines eee Ine onel has long met the need 
for a metal that ignores severe high 
temperature conditions 


engineering data 
from Inco 


For help in solving im a 


mediate high-tempera 


Get = ; 
| 
| 


ture problems, contact 


Inco’s Technical Service Section... 


giving full details if possible 

For your files, send for Inco's 24 
page Technical Bulletin T-7. It dis 
cusses Inconel properties 


fabrication, lists available forms 


Write 


The International Nickel Company, Inc. 


67 Wall ot., New York ii a 


INO Nickel Alloys___ 


..-for long life 
at high temperatures 


Cwounrcniee PRortETiCS 
” 


CORTE ant CONT “TF 


describes 





Now nuclear engineers are 
putting Inconel alloy to work 
This nic kel -¢ hromium alloy is being 


used in uranium metallurgy and many 


other processes where high tempera- 


tures are a factor. For four reasons: 


Inconel alloy is structurally stable. 
It is not subject to embrittlement on 


rolonged heating 


Inconel alloy is chemically stable. 
It resists damage by oxidation. car- 
burization and other forms of high 


temperature attac k. 

Inconel alloy is mechanically stable. 
It retains useful properties to 2100" 

ind over, in some applications. It re 


sists grain growth and withstands 


thermal shock. 

Inconel alloy is easy-to-work ... 
easy to form. machine. weld . . . avail- 
ible in all commercial wrought forms. 


I I kel ¢ I 
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If you are concerned with: 


Reactor development... 
Atomic energy projects... 
Nuclear problems... 


This new data book 
will help you 


iclear science and engineering the 
tance of the neutron absorption re- 
of the boron isotope B10 is well 
ized 
for the first time, available data 
evelopment of numerous stable, 
ch materials have been compiled 
sated by Norton in one con- 
elerence book 
wok is the “Handbook on Boron 
und Elemental Boron’”’ a com- 
ce of technical information on 
ide by Norton for use in the 
y held 
tial list of the table of contents 


Boron for neutron absorption Thi ‘ free Norton ““Jlandbook on Boron Carlide and Elemental 
horon . . Properties of Boron’’, is a valuable reference, containing both fundamental 
” ial grades of boron lata and practy al information. Printed in colors with many 
n damage te horon car- charts and tables ut will serve asa useful and permane itaddition 
£ 


to the reference files of those concerned with atomuc energy and 


ron carlide (carbon, related helds 


Boron nitride, 
d many other sub- a result, Norton now produces these ma They are all deseribed 


ihed and illustrated terials to highe yurity standards, at Norton handbook. For 


im the new 
your free copy 
ind photographs prices rangin betw » one-half and write to Norton Company, Refractories 
one-tenth of former pricin Division, 653 New Bond St., Worcester 


1 Ouarter-Century of Experience 6, Massachusetts 


Work SR Fw Be tie aap ER Other Norton 
me 25 years ago Electric Furnace Products 
aie velopme nit ol ol special interest to nuclear enginecrs 
nde, the hardest ma include ALUNDUM*® fused alumina, Crys NORTON 
commercially, Nor roL_on® silicon carbide, MAGNORITE* mag 


ucInNg NORBIDE weat nesium Oxide, FUSED ZIRCONIA and various 


abrasive have been refractory cathe, oxides and wittdes. ~ REFRACTORIES 


ywron carbide in Besides bei e basic ingredients of 


itomic energy ap the famous Norton Refractory it ‘ re- ry a h Ria ~ 
diinclen Santeatall endl death On Engineered... ..» Prescribed 
: Qllaking better products... . 
the quality, mecreas- t10ns these fil iciling materials are 
cuion and reduc ing the finding many new and valuable uses in fo make your products better 


boron-rich produc ts As atomic energy 


< clopment has been the widest range of co ‘ tional applica- 


*Trade-Morks Reg. U. 5. Pat. Of. and Foreign Countries 


Vol. 14, No. 4- April, 1956 13 





Typical fuel 
element forms 
fabricated by Sylvania 


SHAPES OF THINGS TO COME 


...in atomic power 


The manufacture of nuclear fuel is 
one of the most critical aspects of 
the world-wide effort being devoted 
to the attainment of economic elec 
tric power from the atom. 

Efficient utilization of nuclear fuel 
depends greatly upon the design and 
construction of the fuel element itself. 
Shape, size, degree of enrichment, 
mechanical structure all play a part 
in extracting maximum energy with 
minimum fuel cost. Finally, the 


reprocessing of used fuel elements 
requires expert knowledge and spe- 
cialized equipment. 

With more than eight years of 
successful experience in solving ad- 
vanced technical problems in atom ic 
energy .. . Sylvania has long been a 
leading fabricator of reactor fuel ele- 
ments and assemblies. Sylvania’s 
Atomic Energy Division is equipped 


to supply production quantities of 


standard fuel elements . . . or spe- 


cial designs to meet your particular 
requirements. 

Whether your reactor plans are 
immediate, or for the future . . . our 
scientific and engineering staff will 
gladly discuss your problems with 
you. For your reference files, write 
for: Sylvania Atomic Fuels and Re- 
actor Components. 

Sytvania Evecrric Propucrs Ine 


Atomic Energy Division, P. O. Box 59, 
Dept. D55V, Bayside, New York 


x SYLVANIA 


ATOMIC ENERGY DIVISION 


LIGHTING RADIO - 


14 


ELECTRONICS -» 


TELEVISION 


ATOMIC ENERGY 
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you are interested in the future of nucleonics — 


4 you are in sales or advertising — 


Then you are eligible to receive a monthly issue of... 


Write today —on your company letterhead — for a free, monthly copy of this publication, 
prepared by the Business Department of NUCLEONICS magazine. No bulk mailings are 


permitted. List the individual names of people in your organization with their titles. 


A McGRAW-HILL PUBLICATION © 330 WEST 42ND STREET, NEW YORK 36 N {| ( ane N ICS @ @ 
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HOW WE 

MEASURE 

aon A REACTOR’S 
DEVELOPMENT 

FIRST 


CORPORATION 


Wwwiiiem HEARTBEAT 


A new reactor is conceived in a 
human imagination but it is born and 
is first alive as a “critical assembly” 
in a “critical” facility. Each reactor 
must undergo many exhaustive tests to 
establish safety and performance char. 
acteristics. The first such tests are 
conducted in a reactor critical facility 
at zero power under the direction and 
control of a skilled team of nuclear sci- 
entists, engineers and supporting tech- 
nical personnel. 

NDA is completing the country’s first 
private industrial reactor critical facil 
ity at its Nuclear Experimental Station 
in Pawling, New York. Staff personnel 
are organizing and planning reactor 
critical experiments in connection with 
several reactor development programs 
under way at NDA. 

NDA would be pleased to work with 
other reactor designers and builders 
in developing and conducting test pro- 
grams utilizing this new reactor criti- 
cal facility. Consultations on a program 
to meet your requirements are avail 
able without obligation. 





NDA always welcomes inquiries from 
scientists and engineers interested in 
joining with us in this expanding field. 


Nuciear DEVELOPMENT CORPORATION OF AMERICA 
5 NEW STREET, WHITE PLAINS, N.Y. + TEL. WH 8-5800 
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ROUNDUP of Key Developments in Atomic Energy 





4 Sales 
Abroad 


Four Bid on 
First A-Ship 


Vol. 14, No. 4 - April, 1956 


LATE NEWS and Commentary 


It's been a busy month for U. S. reactor exporters: the first four research 
reactors were sold for delivery abroad by private firms (up to now, the only 
research reactor for overseas was sold by AEC, to Switzerland; the only private 
reactor sale was the Belgian World’s Fair power reactor by Westinghouse), 
Italy contracted with American Car & Foundry for a CP-5 (ACF is building 
another for MIT). Atomics International sold to Japan a $250,000, 50-kw water 
boiler similar to the one it built for Armour Research Foundation; it is to be 
delivered to a site near Tokyo within one year. Babcock & Wilcox sold a 5-Mw 
swimming pool to Brazil for delivery in a year, probably at Sio Paolo. And 
General Electric sold a 3-Mw swimming pool to Spain for erection in the 
Moncloa area near Madrid. The purchaser in each case is the foreign government 


Four companies-—Babcock & Wilcox, Foster Wheeler, General Electric and 
Ingalls Shipbuilding Corp. have given the Maritime Administration bids to 
build a modified Nautilus-type PWR for a $22.5-million tanker to be in opera- 
tion by June 1959. Nine companies offered to build, or to conduct research on, 
a more advanced power plant- probably a closed-cycle nuclear gas turbine using 
helium as system fluid—for a second atomic tanker to go into service in 1961. 
Only GE bid on both jobs. The other eight companies interested in the long- 
range project are American Turbine Corp., AMF Atomics, Ford Instrument 
Co., General Dynamics (General Atomic division), General Motors (Cleveland 
Diesel engine division), North American Aviation (Atomics International 
division), Nuclear Development Corp. of America, and Stanford Research In- 
stitute. Conspicuous by their absence from these lists are Westinghouse and 
Newport News Shipbuilding and Dry Dock Co., the two firms hitherto most 
prominently identified with atomic merchant ship projects; the word is, however, 
that while both chose not to figure as would-be prime contractors, both are 
associated with bidders Westinghouse with Ingalis, Newport News Ship with 
B&W and DeLaval Steam Turbine Co. 

Both projected ships would be in the supertanker class: about 38,000 tons 
displacement, 22,000 shaft horsepower, 20-21 knots. The PWR-powered tanker, 
which could be used initially as an atoms-for-peace demonstration ship and 
then converted to commercial hauling operations, could easily be built for the 
$22.5-million asked in the current budget; the gas-cycle ship would cost more 
to develop and build. Last year Congress adjourned before completing action 
on authorizing an atomic merchantman, but chances are said to be better this 
year although an intercommittee jurisdictional squabble has yet to be resolved. 
Maritime disagrees sharply with nuclear navy chief Admiral Rickover, who 
recommended to the McKinney Panel against starting to build an atomic 
merchant ship until after one that “ promises economic advantages over con- 
ventional” types has been both designed and experimentally verified. Maritime 
feels even a PWR-type engine (which Rickover says has “small possibility of 
becoming economically feasible for commercial ships” ) looks so good that at 
worst it would be only 10% above a conventional ship in cost, at best would 
compete, and in either case would show a profit with only the size of the profit 
margin in doubt. Although Britain, France, Norway, Germany and Japan have 
all talked atomic merchant ship, no one has yet gone be ag paper studies, and 
it is widely conceded that tor all practical purposes the U. S. can be as far 
ahead as it chooses. 
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LATE NEWS and 
Commentary 
CONTINUED 


Upturn for 
World Agency 


Secrecy 
Hit Again 


Test Pile 
Plan Dead 


AEC has asked 54 companies for bids on supplying yttrium. The exotic metal 
has a neutron absorption cross section higher than zirconium but lower than 
stainless steel; no one knows much about its behavior, and AEC wants to test 
its potential uses, presumably in fuel elements. It seeks 500—-1,500 Ibs Y.O, 
monthly. 

. 

In one of its sudden unexplained policy shifts, the Soviet last month dropped 
its long-standing insistence that the proposed World Atomic Agency be subject 
to the U.N. Security Council—that is, the Russian veto. As a result, prospects 
for creation of an effective agency look brighter than at any time in the 28 
months since it was first proposed. A 12-nation conference in Washington 
hammered out a new draft charter for the Agency (an earlier draft last fall 
elicited too many reservations). After consulting their governments, the con- 
ferees will meet again in Washington April 9 to sign the draft charter, which 
then will go before an 84-nation meeting in the fall for final approval. A second 
major shift that made agreement possible was a rapprochment, at least in part, 
between India and the U. S. on safeguards. India has taken a strong stand 
against the tough inspection and control policy demanded by the U. S. to insure 
against diversion to military uses, which India feels would have the deleterious 
effect of dividing nations into two categories: those receiving aid from the agency 
and those not. New Delhi holds that a certain measure of confidence is in- 
dispensable; that many independent countries could not agree that all new 
fissionable material produced by them should be deposited in a World Agency 
bank unless this is agreed to on a universal basis and not imposed only on 
countries receiving aid from the agency; that otherwise this would be as absurd 
as requiring some families to keep their dinnerknives in a communal cupboard 
between meals because knives can also be used to cut people’s throats. A new 
formula on the relations between the U.N. and the proposed Agency, acceptable 
to both countries, may be contained in the new draft. 

Meanwhile the United Nations Scientific Committee on Radiation concluded 
its first session with adoption of an ambitious program for charting the levels 
and effects of every kind of radiation on all the world’s population (details 
p. 24). 

. 

James G. Beckerley, former director of classification for AEC, added to the 
protest against keeping the secrecy label on controlled fusion work (see also 
pp. 21B, 24). He told the Joint Congressional Committee on Atomic Energy 
that the McKinney panel had been wrong in failing to recommend “release of in- 
formation on a device which no one knows how to make, and which may never 
even be possible to make ... The monopoly of an entirely new area of basic 
study by an agency of the Government and the effective denial to scientists and 
engineers of the right to work (or even to think) in this field is not a proper 
function of the Government except possibly during the extreme situation of war. 

* 


The plan for a super-high-flux (10'n/cm*/sec) industrial test reactor to be 
built in New England by a combine of firms taking pile time (NU, March '56 
p. 22) is a “dead duck.” It can now be revealed that Textron Corp, hitherto 
not identified with atomic energy, was prime mover of the project through a 
subsidiary, Nuclear Reactors Inc. Textron dropped the project last month 
when it failed to get enough “interested” companies to put up cash for the 
$12-20-million facility. General Electric was to have built a three-headed re- 
actor system: three cores arranged in a triangle, with 360-deg access to each one 
for testing, and a cooling capacity permitting any two cores to operate while 
the third was being refueled. A. D. Little, who were consultants and would 
have been operators of the facility, have not given up, hope to start anew. 
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Survey Shows Great 
Interest in U. S$. U-235 


For me time, particularly since 
the Geneva conference, much of 
the free world has been waiting ex 

to learn whether it could 

the U. S. making avail 
wiched uranium for power 
4 month ago the ques 
inswered when 20.000 
was earmarked for re 
rams abroad lo get a 
report on reaction abroad 
NICS polled 15 capitals 
were obtained from top 
ble officials in the countries 


ergy agencies, 


The Nucrieonics survey begins 


on the next page. 


Some countries found the ques 
Me xX1ICO, for Ith 
not vet appointed her 


premature. 
} ; 


Vertical 


Test Hole 


\ = — —— 





AEC; this is expected by month's 
end. Australia knows she is in 
terested in procuring enriched U, is 
in touch with Washington on the 
matter, but has as yet made no 
decisions regarding amounts and 
enrichments needed 
policy, etc. The Netherlands de 


reprocessing 


clined comment (only one to do 
so) on the ground this is a matter 
of “internal policy.” 

At the other extreme from coun 
tries just beginning is Britain, only 
Western-bloc specific ally 
excluded from the offer (she is her 
self a producer of enriched U). 
Britain gets her natural U_ partly 
through arrangements in Australia 
and Rhodesia, but mostly through 
the Combined [US-UK-Canada] 
Development Agency from South 
Africa and Belgian Congo A] 
though her gaseous diffusion plant 
is much smaller than the Oak Ridge 
complex—hardly large 


country 


« nough to 


meet her own needs—Britain is 





Woter 


jJocret 


Floor Level 


} 
| 
| 
| 
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CZECHOSLOVAKIA'S first reactor, furnished by the Soviet Union, was shown in the 


Prague daily Rude Pravo a month ago. 
that Russia is giving all her satellites 
described as 


This research reactor is evidently the model 
A swimming-pool type lor perhaps better 
a well type), it is of simple design, uses 10%, enriched U fuel arranged 


in 823 rods 7.5 mm apart and contained in aluminum tubes of 10 mm diameter, 


50 cm long. The reactor itself is 744 
Test hole: 
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12 m high, develops 2,000 kw heat 


p to 4 m long have remote-control equipment for inserting samples 
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making enriched { 
available to four other countries 
France, Belgium Denmark and 
India. The British welcomed the 
U. S. offer as an “pnportant con 
tribution” to peaceful atomic ce 

velopment, found — th 


nevertheless 


quantities 
“surprisingly large.” 

The NuCLEONICS survey 
near-unanimous demand {i 
riched U. On the controversial 
oint of enforced U. S. reprocessing 
1owever, there was a split with 
more than half the r plies indicating 
either no interest in reprocessing or 
no capability to do so for some 
time. Another striking thing wa 
knowledgeability 
about atomic power, with some na 


the spread in 

tions showing considerable sophisti 

cation, others equal miaivete 
Reactions of 11 key countric 

on the next three pages 


Libby Woos Chem. Industry 


“Why is it that the chemical in 
lustries are relatively unknown in 
AEC. Commissioner 
himself a chemist 
of all place 
nlerence “It 
probably has to de ith a feeling 


atomic power?” 
W. F. Libby 
asked last month at 
i power industry 


that atomic power 1s not a chem 
I would suggest that 
it is after all a chemical business,” 


Libby pursued in a frontal attach 


i¢ il busine ss 


on the prevailing view in chemical 
industry management that it’s utility 
“If the skills possessed by 


the technical staffs of some of our 


territory 


larger and most efficient chemical 
Companies could he mace ay tilable 
we would certainly attain economi 
cally competitive atomic power 
sooner 

(DuPont and Union Carbide & 
Carbon ope rate vast AEC facilitie 
LMEK research 


Monsanto and American ( 


Dow is doing 
inamid 
formerly active hia vithdrawn 
from the field 

Libby held out two jure | 


“It is by no means clear that fission 


products cannot be made useful and 
profitable if the talents of more 


chemical technologists were applied 
to this goal: it may be that atormlc 
piles will be needed by chemical 
plants simply to supply 
radiation for just this one wus 


enough 


Why. then. could not atomic power 
also be made?” (2) “Tremendous 
quantities of waste heat are avail 
ible from every reactor It is not 
it all unlikely that such large quan 
tities of heat will be of use in chem 


ical proce ssing 


19 





Reaction Abroad to U. S. Offer of Enriched Uranium: 





QUESTIONS 


] Is COUNTRY INTERESTED 
* IN IMPORTING ENRICHED 


U? 


2 Is COUNTRY INTERESTED 
* IN IMPORTING ENRICHED 


U rrom USA? 


¢ Wuat's THE 
* 


IN NEXT 5 YEARS? NEXT’ 
YEAS? 


A Is COUNTRY MORE 
* TERESTED IN BUYIN’ 
LEASING ENRICHED U? 


& Dors country 


”. 


FSSING? 


6 WouLp COUNTRY 
* 


cerpr AMERICAN 


PROCESSING AS A CONDITION 
OF OBTAINING ENRICHED URA 


NIUMP 


WHAT DEGREE oO! 
* niCcHMENT or U 18 
sInED? 


$ WHAT HAS OR WILI 
* pone To cer U, S. 1 
NIUMP 


9 Waar 
* Tions TO THE U, S 
FER ARE THERE? 


* Research bilateral contain 
condition is imposed in future 


and scientists be prevented fr 


20A 


ANTIC!I 
© PATED NEED NEXT YEAR? 
10 


on 


WANT 
TO DO ITS OWN REPThOK 


Ad 


nA 


OTHER REAC 


OF 


Germany would b 


watching the 





FRANCE 
Yes 


Yes. The possibility of 
getting U™ in the next five 
years, during which we 
couldn't produce it, is ex 
tremely important. 


Our plans are comple tely 
upset by this offer; new ones 
have not yet been developed 
Heretofore we planned on 
the basis of 100 kg of Pu 
annual output at Marcoule 
he availability of U™ now 
will permit us to develop 
ower experience much ear 
er than anticipated. The 
power 
plant, scheduled to operate 
in 1961, will now use Amer 


ican [ 


second ‘ ommercial 


No decision yet, pending 
establishment of U. S. con- 
ditions governing sale and 
lease 


We would “probably” like 
to do own reprocessing, to 
have a complete cycle of op 
eration but 


would probably 


Not yet known 


The Foreign Minister and 
the U. S, Ambassador dis 
cussed this in Paris in early 
March, and French AEC 
representatives are now in 
Washington 


The offer should be basi- 
cally a stimulus to French, 
and other, national efforts in 
the nuclear power field, 
should not be thought of as 
a replacement for such ef 
forts. For example, import- 
ing 2 tons of enriched U a 
year for 5 years would pro 
duce by the end of 10 years 
only 1% of French power re- 
quirements 


much reeretted here: that leased U be delivered in sealed status and be returned stil! in sealed status 
far prefer to buy her own 
changes taking place in the 


uranium to circumvent the 


BELGIUM 


We are already getting 
all the enriched uranium we 
need for both power and 
research under our power 
bilateral with the | ‘5 


It depends on the result 
of the USAEC five-year 
program If the result ire 
good, and we can attain 
economically 
ower, then we'll have a 
arge need; if not, it will be 
a different matter. 


Buying. But it depends 


on the terms and conditions 


Under our power bilateral, 
we must send back spent 
fuel for reprocessing. The 
amounts that need to be r 
processed are now very 
small; but there may be 
joint European reprocessing 
if the security problems can 
be solved, perhaps under 
the Euratom plan, and we 
would be very interested in 
that. 


For most purposes 1-2% is 
sufficient. For the MTR we 
are now planning, a higher 
enrichment than the 20% 
limit may be necessary 


Does not apply to Bel 


g 
gium 


We are like the laborer in 
the parable who worked in 
the vineyard from the first 
hour. Now 
ing at the eleventh hour are 
to get the same as we. We 
must work fast and make 
the most of the advantage 
our power bilateral gives us 
because in 1-2 years all 
countries may have the 


labore rs com 


same thing too 


uranium 


competitive 


embarrassing condition 


W. GERMANY 


Highly interested.* 


Equally highly interested 
(“Where else should we get 
it?” ) 


Very hard to estimate now. 
Based on one or two power 
plants (aside from 2 or 3 
research reactors covered un- 
der research bilateral’s 6 
kg), perhaps 25 kg addi- 
tional in first year. Predic- 
tions for 5-10 years “utterly 
impossible” as no German re- 
actor program has _ been 
agreed on yet 


Depends on terms offered. 


Yes—de finitely. 


Would agree so as to ob- 
tain U at all. But it’s ex 
pected here U. S. will later 
sell U to Germany for power 
reactors; once we own some 
U we would reprocess do 
mestic ally 


Normally up to 20%; in a 
few exceptional cases, 50- 
60% would be desirable. 


Under research bilateral, 
Germany will get 6 kg; this 
is the only step taken up to 
now. Further initiative will 
“probably” be taken by 
Atomics Minister Franz 
Strauss on his planned trip 
to U. S. this spring. 


We feel sure we will get 
an adequate share of U. §S 
U-reserves, and that the bi 
lateral is only the first step 
in German-U,. § cooperation 
in this field 
tion unsettled concerns the 


Major que s 


terms of the offer: also 
whether high costs would 
make a European 
separation plant sensible 


1S¢ jtope 


If the same 
that German institutes 
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ITALY 


Keenly interested. 


Very willing; however, if 
nriched U were offered by 


other countries, we would 


apply to the one offering 
+} 


best conditions. 


1957: adequately covered 
under the research bilateral. 
Difficult to estimate needs in 
ext 5—10 years, as the future 
nuclear program has not yet 


been drawn up 


Will be leased implying 
return for reprocessing, and 
maintenance by U. S. of a 
steady supply 


We will for a long time 
not find it « xpedic nt to erect 
4 reprocessing plant, as its 

t would not be propor 

ite to the small quan 


of U to be reprocessed 


We have 
this prin ple in rese arch bi 
lateral 


already ac cepte d 


enrichment desir 


iry the head of 

lian Nuclear Research 
itterc who had nego- 
d the research bilateral, 
it to Washington to im 
vent it and to ne gotiate 

1 power bilateral. Negotia 
tions for enriched U for 
power reactors are going on. 


It may greatly hasten re- 
earch work and plans for in 
dustrial atomic power 


ft 5. reactor equipment 
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NORWAY 
Yes. 


1957: 15 kg. 
1961; 100 kg. 


Leasing. 


No, but we want to be 
free to do some experi 
mental work on reprocess 
ing 


In Nov. 1955 asked for 30 
kg of 2% and a commitment 
for 10 years 


None. 


we can obtain continuous supply, guaranteed independent 
U, which is domestically unlimited, as compared to enriched 


SWEDEN 


Yes 


Yes. Already getting 6 
kw under research bilateral 
“Probably the only place we 


: , 
can get it 


Impossible to give brief 
answer, due to technical con 
siderations. All power and 
heating plants planned to 
date designed for natural U; 
in any case we will use en 
riched side-by-side with nat- 
ural U, possibly using en- 
riched to spike natural U in 
stead of going to fully en 
riche d designs. 


If leasing means sending 
it back after a certain num 
ber of kwh have been r 
moved, we would prefer to 
buy, to build up a stockpile 
of Pu for reactor use 


We want and plan to do 
own reprocessing, but are 
not ready yet. A great deal 
of preparatory work has al 
ready been done; in 1-5 
years we will have our own 


reprocessing pilot plant 


In prin iple, we would 
probably accept this condi 
tion at first, but later on 
might want to do our own 
At first might even prefer to 
lease U until we built up our 
own reprocessing facilities 


A slight enrichment may 
be sufficient for Swedish 
powel plants 


No official move has been 
made, but informal contacts 
have been opened to learn 
more about the offer and its 
onditions 


Interesting, useful and 
generous offer. Raises the 
question whether more than 
6 kg might be available for 
research within the present 
standard agreement. 


political condition 


want to comuder economu 


- Also we 
Finally, question is raised whether offer will in any way be tied to p chase 


SPAIN 
Yes 


Yes, but with some reserve 
pending more specific details 


ot off ! 


1957: none. 1961; maybe 
60,000 installed kw nuclear 
1966: 1-million installed kw 
nuclear 


Buying 


Yes—or with a regional 
agreement among neighbor 


ing countries, 


Undecided, Such terms 
would be regarded as tough 


As high as possible, to 
VOS 


Nothing so far 


An important step forward 
in the developme nt of ad 
vanced power reactors, but 
somewhat unspecific as to 
quantity and = enrichment 
“We cannot make adjust 
ment before we know the 
amount per year and per 
country d. U. S. is willing 
to give; therefore we are 
waiting for more precise and 
detailed statement.” 


sdivantage 
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* our 


Survey on Reaction to Uranium Offer (coo. 


INDIA 
Yes 


Yes, 
it on favorable 
already 


Britain for 


wherever we 
term 
are 


from 


getting 
cnr 
ming-pool reactor; w 
lad to vet some fr 


U.S. 


Cannot tell now: we don't 
know yet what direction our 
program will take, v 
just starting to consider o 
power Obviou 
we would not like to be d 
pe ndent permanently 
outside supplies 80 WE | | 
to work not only with U but 
also with thorium (of wi 
we have lenty ) and bre 
Ua vel propagating 


program 


Immaterial—onl) 
terms and conditions 1 
real 


we would 


lor a power pro 


insist on b 


Yes. We 


have iM 


geo plant at present 


mit we certainly 
duce Pu and U 


will pro 


We may as an interim ar 
rangement but 
long range power prograt 


not for 


It depends on the reactor 
swimming 
high enric hment, say 20) 


pool need 


Nothing specifically 
our second reactor dos 
need it. We can't do mor 
until further progra 
has been defined, and 
conditions better known 


our 


It is a very generous and 
imaginative offer that will 
help the developm nt ol 
atomic energy, on one con 
dition; that 
safeguards are not mad 
heavy and 
between haves and |} 
nots as to make it difficult 
for countries to accept 


Inspec tion and 


dis« riminative 


for limited experimental 


JAPAN 


Ye ery interested 


‘ 


recs, We hope to import 
ist of our | 
{ S 


frow 


from 
get, 


needs 
cant 


Ww h it we 


Britain 


1957 
boiler we hope to order from 
NAA within a few weeks for 
lelj cry n Feb 
Hiations are now going on in 
Tokyo 1961: about 8 kg 
total —4 for a swimming pool 
for summer 1958 de livery, 

for a CP-5 for 

1966 about 
including 10 for 
ictors the government 


1.5 kg for a water- 


1957 (nego 


winter 
18 kg 


vari 


import or manufacture 


1” years 


d pre fer to buy, but 


f necessary 


trongly want to 


VTi re pro essing 


es, but reluctantly 


20% for research reactors 
2-10% for power 


first to be built about 1966). 


reactors 


Japan has a res arch bi 
lateral and is conducting m 
rotiations in W ashington on 


| tails of le ist 


arrangement 


We appreciate the offer 
but think the conditions are 
We want to buy 


lease . 


too strict 

than 
under the present proposal 
the U. S 
sponsible for damage to the 
fuel 


caused 


rather because 
would not be re 


element even if it is 


during processing in 


» for power provided new 


ARGENTINA 
Yes 
Ye If 


100-kw rese 


portation of enriched | 


Argentina | 


rch rea 


be a precondition ol 
chase Since ignin 

h bilateral with | 
we are not considering othe: 


two possible source Brita 


At moment not po sible to 


ve oncrete figure 


Choice cannot 
made We wouk 
start by 
lacking experience 
prefer { S. to take 
y risks 


le “asing 


In the future 
ing gained 
will want to 


der to 


Cxp rieh 
reproce 
obtain valuabl 
rivatives such as Pu 


other fission produc t 


not in i position t 


Would acce pt 


reprocessing 4 


We are 
answer now 
a 
dition at the outset 
of lease Later, as | 
fall, we would not 
to iccept this condition 


pri ‘ 


ynitinwue 


Will de pt nd on type of re 


actor 


We have signed re 
bilateral with U.S 


News chiefly interesting 
to countries lacking U re 
Argentina not only 
ha natural U, but has re 


cently bought a processing 


sources 


plant from Degussa-Leybold 
of Ge rmany whic h tis¢ high 


vacuum meth xd to purif { 


any 


BRAZIL 


Unequivor ally yes 


How 


nation 


Again solid yes 
ever me 
ilists on National 


1 | 


Council voiced 


extrem 
Research 
trong, unin 
formed such as 


“Why 
more co tly fuels 


OP ITMOnS 

should we import 
let’s use 
our own uranium”; and “We 
should breeder 
type so that Brazilian tho 


insist on a 


rium can be used” (sic) 


1957: 6 kg, covered by re 
search bilateral Needs be 
ond that have not been de 
De pe nd on how 
will be needed by 
American & Foreign Power 


Co, 10-Mw plant if Brazil i 


and on whether 


termined 


miu h 


to get one 


other power companies set 


up nuc lear plants 


Le ising because 


Brazil not equipped 


rl 


proce it present 


Yes Already accepted 
under re bilateral 
Will continue this polic y un 


our 


earch 

til we can set up own 
reprocessing plants which 
won't be feasible for one 


' 
Liline 


Le pend on requirement 


ot powel! reactors that may 


be propose d 


Research bilateral signed 

‘certain military and top 

vel agreements between 

U. S Brazil make the 

way much easier for imports 

of U to come from U. S. than 
iny other « ountry.” 


and 


A minority asks why | 
should be imported when we 
have it under the 


ground was 


he re 

Britain only 
other country that has shown 
any eventually 


supplying us with 


interest in 
atom 
ower or fuel; so far has of 
f red only technical ts uning 
fuel and reactor offers have 


been “cautious and vague.” 


restriction 
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Thorough Review Sought 
Of Atomic Secrecy Policy 


A call for a serious study and 
evaluation of our whole secrecy phi 
losophy in atomic energy, Was heard 
at an Atomic Industrial Forum 
meeting last month. 

Addressing a session on “Public 
Relations for the Atomic Industry,’ 
Jerome D. Luntz, editor of Ni 
cLEonics, declared, “AEC does not 

to want—or to be constitu 

illy able—to resist the tempta 

to impose its imprint on the 
velopment of the nuclear industry 
As far as information is con 
erned, AEC has cut out for itself 
the role of taking industry by the 
hand and giving it what informa 
tion AEC feels it should have. This 
spoonfeeding or coddling has re 
sulted in the massive access permit 
program that is growing by leaps 


and bi 


yunds and may have unrealized 
evils . The sensitivity of (this) 
confidential information is said to be 
such that if it were to be publicly 
disclosed it would not be partic 
ularly harmful to the country. 

[ feel that the access permit 
program is being used as a political 
expedient in place of declassifica 
tion, and that actually it is a poor 
ubstitute for declassification, be 
cause (a) newcomers may become 
too dependent on being spoonfed 
data, but I don’t think AEC can 
possibly keep its fingers on the 

industry’s information 
need b) unless confidential in 


formation has a finite life, it may 
1] 


pulse of 


VE 


become a burial ground for 
classified information. The incen 
tive for declassification is gone. 
Many meetings are held on a classi 
fied basis now because it’s easier to 
do it that way; (c) because of the 
mixture of secret, confidential, and 
unclassified information that many 
permit holders are exposed to, I 
submit that the security of our in 
formation is much looser today than 
it has ever been; (d) we'll certainly 
reach the point one day where very 
few people will not have access to 
U. S. classified information.” 

Governmental trade secrecy “is 
illegal under U. S. law and perhaps 

n unconstitutional,” the speaker 
said, adding he was not criticizing 
trade secrecy—an important con 
tributor to technological progress 
when used by industry. But, “apart 
from the question of the legality of 
the government’s use of trade sec 
recy, the ultimate user of our own 
trade secrets, industry, is better able 
to judge what should and should 
not be withheld.” 
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About the Industry 


United Shoe Machinery Corp. enters field. The Boston firm signed 
a $3-million contract with General Electric to develop, build and 
United's 


Atomic Power Dept. will operate a new testing laboratory at 


test reactor components for Knolls Atomic Power Lab 


Beverly, Mass., to test control equipment under simulated operating 
conditions for the Submarine Advanced Reactor, which GE is 


developing at KAPL. 


So does Bell Aircraft Corp. The Buffalo plane builder hired Stuart 
Mims from Westinghouse to head its new nuclear study group 


Nineteen companies affiliate around test reactor. With the na- 
tion’s first reactor designed for industrial research ready to go 
critical this month at Armour Research Foundation’s new $1.25- 
million research building in Chicago, 19 industrial firms® joined a 
cooperative three-year program to study the application of nuclear 
techniques to their industrial problems. Each firm is contributing 
$20,000 for the $700,000, 50-kw water-boiler built by Atomics 
International (NAA); ARF is picking up the rest of the tab. It 
will enable industry for the first time to conduct reactor studies 
without security restrictions and military competition, ARF says 


General Atomic settles down. General Dynamics has accepted 
from the city of San Diego a lease on about 300 acres in the Torrey 
Pines area as the site for its General Atomics division's basic nuclear 
research laboratory. The lab, main concern of the division at 
present, will concentrate initially on research leading to the de 
velopment of more efficient reactor systems, Externally, the $10 
million lab will resemble a college campus; Pereira & Luckman 
architects for Caltech and other West Coast colleges as well as for 
the National Bureau of Standards laboratory at Boulder, Colo 
have been retained to design the Torrey Pines facility. 


New U source. Uranium-bearing lignite deposits in the western 
Dakotas are the object of a new collaboration between AEC and 
private industry. At present these uraniferous lignites cannot be 
treated economically using standard metallurgical techniques ap 
plied to rock*ores. Considerable research has been done, AEC 
says, by National Lead Co, at the AEC-owned lab at Winchester, 
Mass., to develop an economic process to recover the U from 
lignite. Last month AEC concluded arrangements with a combine 
of the Ohio Oil Co, and Arthur E. Pew, Jr. of Philadelphia, assuring 
them that AEC stood ready to buy U concentrates produced from 


lignite. The Ohio Oil-Pew group will conclude development work 


in six months. They have retained Catalytic Construction Co, to 
build a privately-financed pilot plant at the Colorado School of 
Mines. If results are successful, Ohio Oil-Pew will get an AEC 
contract for U concentrates, and will build a full-scale mill to be in 
operation by the fall of 1957. AEC said the average U content 
of the Dakota lignite may be 0.2 to 0.4%; AEC’s acceptability 
minimum is 0.1%. The project holds hope of doubling present 
domestic U output, making the U. S. independent of foreign U 
supply. Information developed by AEC is available to all groups 
interested in processing uraniferous lignites, 

* Armour & Co., Chicago; Aro Equipment Corp., Bryan, O.; Ball Bros. Co., Muncie, Ind.; 


Borg-Warner Corp., Bellwood, Ill.; Clark Equipment Co., Buchanan, Mich.; Dewey & Almy 
Chemical Co., Cambridge, Mass.; Elgin National Watch Co., Elgin, Il Pli Lilly & Co 
Indianapolis; General Portland Cement Co., Chicago; Gustin-Bacon Mig. Co., Kansas City 
Illinois Tool Works, Chicago; Inland Steel Co., East Chicago, Ind.; M. W. Kellowe Co., Ne 
York; Kimberly-Clark Corp., Neenah, Wis.; Obmite Mig. Co Chicago; Richardson Co 
Melrose Park, Il.; U. 8. Steel Corp., Pittsburgh; Universal Oi) Products Co., Des Plaines, I! 
Victor Chemical Co., Chicago 
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Reactor News 


Component commitments for private fast breeder. Note 
to pessimists who Say the private reactor program is just 
a paper program: Detroit Edison's combine of firms 
planning a mostly-privately-financed fast breeder has 
ordered $2,355,010 worth of hardware, as follows: a 
pressure vessel and rotating plug from Combustion 
Engineering; a crane with offset fuel-element handling 
mechanism from General Electric, a primary shield tank 
from Chicago Bridge & Iron Co.; eight scram rods and 
two shim rods from Allis-Chalmers; a 16-in. stainless 
steel check valve from Edward Valves; a liquid-sodium 
piping system, including a design study and stress 
analyses of the sodium primary loop from M. W. Kellogg 
ia complete pump unit for fiquid sodium from Byron 
Jackson Division of Borg-Warner; also architect-engineer 
services from Commonwealth Associates. The com 
ponents will be assembled first as a full-scale non-nuclear 
test facility at Edison's Delray plant, slated to be ready 
early next — After testing, the components will be 
reassembled at the reactor site at Lagoona Beach, Mich 
Two new all-private schemes broached. Two more 
plans for privately-financed power reactors brought the 
total in this category to five (Con Ed, Commonwealth, 
and Pennsylvania Power & Light are earlier entrants). 
Florida’s three largest utilities, interconnected for years, 
combined to propose a nuclear power plant “to be 
located at an appropriate site within suitable transmis 


sion distance of all three companies.” The service areas 


G-1, MARCOULE: The loading face 


Details on France's G-l1. The French Atomic Energy 
Commission furnished additional data to Nucieonics 
about its first power reactor, G-1, which went into 
operation earlier this year (NU, Feb. ‘56, p. 15). The 
open-cycle air-cooled pile has 1,337 horizontal fuel 
y sae each containing two of the 2.674 uranium 
cartridges (100 tons U total); to make the latter, a 
special fuel-fabrication factory was built at Annecy 
Another special shop was set up on the site at Marcoule 
to make the 16,000 moderator bricks (10° mm tolerance) 
from 1,200 tons of graphite, which were refined to nu- 
clear purity by a French process. Coolant air is filtered 


# the three converge at the Tampa Bay area The 
companies are Florida Power & Light of Miami, Tampa 
Electric of Tampa, and Florida Power Corp. of St. 
Petersburg. Babcock & Wilcox will design and manu- 
facture the nuclear plant; Allis-Chalmers will build the 
Stone & Webster will be architect 
rhe plant's capacity of 200 Mw is the largest 


turbo-generator set. 
engineer 
nuclear output yet proposed. Reactor type has not been 
decided; a solid-fuel, liquid-bismuth cooled graphite 
moderated pile has been mentioned. The philosophy ol 
the agreement parallels that of Penn. P. & L.: design will 
not be frozen until research studies indicate that the 
reactor type chosen will be economically competitive in 
the area. Florida Power spokesmen say the plant will 
be needed by 1962, because of the rising cost of fuel 
oil, used to make most of the state’s power. Florida is 
one of the highest cost power areas in the country 


The second proposal was made by Pacific Gas & 


Electric Co. of San Francisco, one of the original study 
group companies in 1951, and General Electric. PC&E 
will install a 5-Mw turbogenerator to tap surplus heat 
from the boiling water reactor GE is building at its new 
Livermore, Calif., nuclear center as a pilot plant for the 
larger Commonwealth boiling water reactor (NU, 
March '56, p. 22). Like Southern California Edison’s 
plan to tap the Sodium Reactor Experiment (NU, 
March 56, p. 24), the power will not be firm. Costs 
vill run $3—4-million 


MARCOULE, GENERAL VIEW: G-1 is at the center 


ind cooled before it is pumped into the reactor at 550 
lb/sec by three groups of blowers (there is a fourth for 
emergency). After leaving the heat exchanger, the air 
is filtered through glass-wool, then exhausted through a 
325-ft stack. Regulating rods are of boron carbide. 
Instrumentation includes 72 circuits read in the 1,500 ft’ 
control room on an 88-ft master panel alone, not count 
ing auxiliaries rhe control system automatically shuts 
lown the pile in case ol excess reactivity, power level 
(measurable from 20 w to 50 Mw), activity of exit ait 
w temperature at any one of several thousand points 


inside the reactor. 
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World News 


fen reactor types to be built in Soviet 5-year plan 
Prof. Igor V. Kurchatov of the Soviet Academy of 
told the 20th Communist Party Congress in 

vy: “In order to obtain electri ity, 1% times more 

ust still be invested in nuclear than in thermal 
But the cost of electrical energy from atomi« 
n now equal the cost of electricity from thermal 


one-million-kw atomic power plants are to be 
the Ural Mts., and a 450,000-kw plant near 
they will thus be greater than the atomic power 
planned in the U. S. and England. But these 
wre still experimental ones and the point is to 
the range of atomic energy for the next 5-year 
During this plan [1956-60] ten types of atomic 
will be built 


in the 5-year plan 


Atomic motors are also in 
Che technical design of an 
ic ice-breaker that can stay at sea 2—3 years with 
This work should be 


te led to other types ot ships and to aviation 


it refueling is being completed 


160 the Soviet will have radioisotopes equivalent to 
000 tons of radium. . A 10-Bev accelerator has 

bet built and a 50-Bev accelerator is planned 
Predictions in Britain. Sir John Cockcroft, director of 
British atomic research, says Britain’s future nuclear 
ions may have outputs of as much as 500 Mw 
rhis compares with 60-Mw (electric) at the 
ental Calder Hall station, and 100-150 Mw at 
st two power stations now about to be started. 
n also estimates the weight of shi Iding for an 
reactor at 100,000 Ib—making the plane weigh 
200,000 Ib. He said the principal problem in 
ircraft propulsion is to develop heat at a suffi 

tly high temperature for a gas turbine 


f a U. S.-financed nuclear research center for 
Colombo Plan countries of southeast Asia-—from 
istan to Japan. Ceylon had been a strong contender 

ite, and the U. S. made a s parate, consolation 

1 research reactor to Colombo, The Philippines 

id to have been selected for the regional center 


Philippines get Asian research center. Manila will be 


uuse of its combination of local educational and 
itific facilities and easy communications with the 

t of the area First step toward setting up the center 
the dispatch this month of a Brookhaven team headed 
Marvin Fox (NU, Mar. ’56, p. 24) to inspect facilities 
ind site possibilities at Manila and to confer with par 
ticipating countries on their interests, plans, and needs 
S. will contribute $20-million of the center's cost 


Brazilian drops top job. Glycon de Paiva Teixeira 
named head of Brazil's AEC in the new Kubitschek r 
gime (NU, Mar. ’56, p. 23), officially refused the post 
According to advices to Nucieonics from Rio, he felt 
the job less important, in view of Brazil's undeveloped 
atomic status, than his former post heading the Deve lop 


nel Bank 


Nuclear ship combine formed. Three British firms have 

i ia ne' gy up to work on nue le ar propulsion for 
Vickers, Rolls-Royce, and Foster Wheeler Ltd 

Rolls-Rovee recently disclosed it had been working on 
ircraft nuclear propulsion for 18 months (NU, Mar 
6, p. 23 


Ireland to get a U. S. reactor. External Affairs Minister 
Liam Cosgrave told the Dail his government will accept 
the U. S. offer of a research reactor. He disclosed a 
hilateral agreement is under negotiation 
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Peaceful uses stressed in Israel. Modern industrial 
methods based on harnessing nuclear energy are to be 
taught at the Technion—the Israel Institute of Tech- 
nology at Haifa. The special course for practising 
engineers and management personnel is in addition to 
research and training facilities in pure and applied 
nuclear science. Also, Israel’s AEC is being enlarged 
to include representation for the major higher education 
and research institutions as a deliberate emphasis of 
pe aceful as against military uses of the atom Latest 
project is for an atomic power plant to use uranium 
extracted from Negev desert phosphates 


Baghdad regional center advances. 
scientists of the Baghdad Pact countries and British ex 


\ group of atomic 


perts from Harwell began a series of meetings in Baghdad 
to study establishment of the atomic training center that 
Britain will help found and equip (NU, Jan. ‘56 p. 15) 


Unesco aids Pakistan. The U. N. Educational, Scien 
tific and Cultural Organization will help Pakistan set up 
1 nuclear physics department at the Federal University 
of Karachi, and is sending Frans Barendregt, chief scien 
tist at the new Dutch Reactor Center at the Hague, on a 


teaching mission to Karachi for this purpose 

Harwell spilling over. Britain's atomic research estab 
lishment at Harwell, 50 miles west of London, is getting 
An unused RAF 
field at Grove 6 miles away will house the Technological 


two annexes for its expanding work 


Irradiation Group, formed last year to aid industry to 
make full use of available radioisotopes; moving this 
roup out of Harwell will cut red tape, make it easier 
for industry to use the irradiation facilities. The Isotope 
School will follow to Grove And a 700-acre site at 
Winfrith Heath near Dorchester, Dorset, is being con 
sidered as a new research reactor site In a staff re 
organization anticipating this move, J]. V. Dunworth, 
formerly head of the reactor physics division at Harwell 
moves up to head a new reactor division including re 
actor engineering and engineering development as well 
as reactor phy sics, 


Colombia organizes. The Colombian Institute for Nu 
clear Affairs has been founded by the Bogota govern 
ment, It will develop a program for peaceful applic a 
tions of atomic energy, train personne] build reactors 
ind promote radioisotope use. 


Japan plans atomic independence, Yoshita Sasaki, 
head of the Atomic Energy Bureau, declared Japanese 
acceptance of U. S. uranium would be limited to the 
experimental stage ol Japan's atomic power generation 
program, When practical nuclear generation of electri 
city starts, Tokyo plans to obtain the necessary raw 
materials from Japan’s own natural-uranium resources 
and heavy-water produc tion 


Chile to exploit uranium. The Chilean AEC is setting 
up a company to work 0.2—0.3% uranium ore ce posits in 
he neighborhood of Copiapé. It is also studying the 
possibility of building a $36-million concentration plant 
for radioactive minerals. U. S., Canadian and German 
companies have offered economic aid 


Australia sells uranium to U. K. Australia’s Mary Kath 
leen Uranium Ltd. contracted with Britain’s Atomic 
Energy Authority for sale of $90-million worth of ura 
nium oxide from the Mary Kathleen mine in northwest 
Queensland. A $22.4-million reduction plant is to be 
built there; production will begin in 1959. The value 
of the contract may even reach $135-million if ore re 
erves at the South Alligator River area of the Northern 
lerritory are proved by 1958. 
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News in Brief 


JCAE finds a staff director lames T. Ramsey 
iger of AEC’s Chicago Opera 
tions Office, is the we executive director of the Joint 


counse] 
and assistant to the nm 


Congressional Committee on Atomic Energy, succeeding 
Corbin Allardice who resigned last August. tamey 
has been Chicago Operations counsel for ten years 
Radiochemistry lab for NDA uclear Development 
Corp. of America last month began construction of a 
radiochemical laboratory building second link in de 
velopment of its nuclear experimental station at Pawling 
N. Y. A critical facility is abuilding (NU. Feb. ’56 p 
16). The hot lab’s primary aim will be to study the 
effects of radiation on fuel elements and structural com 
ponents of reactors by ¢ nining test specimens after 
irradiation. 

The atom in the South ( gional meetings on the 
outlook for atomic ene h outh and Southwest 
are being organized by } trial Forum 
one in Atlanta and Oa é 0 one in San 
Antonio next month sot ew test de 
velopments and ipphe ion 0 eC} interest to the 
South, will point out opportunitic r local industrie: 
and responsibilities facing 

leaders. A sizable delegation fr 
at the San Antonio meeting 

Two more university accelerators. Harvard and MIT 
jointly will build and own an 8-Be 
with AEC support Princeton ji 
proton machine, likewise with son AEC research divi 
e 


loc il civik { f luc itional 


expect 


proton accelerator 


planning a }5-Bey 


sion money. Both projects have stu 
at work; the Cambridge ere up is understood to be fur 
ther along. Both have submitted roposal to AFC 
Report on heavy-water sales. AEC d wed 129 tons 
of DO have been ipproved for six nations 
$7,224,000 worth at $28/lb So far only 16 tons have 
actually been shipped ibroad—11 to Britain, 5 to 
France, Total amounts uppre ved for sale are: UK. 50 
tons; France, 30; India, 21 (of which 10 was announced 
in Feb, 1955); Australia, 11; Italy, 10; Switzerland, 7 


groups alre idly 


Third ye rng plant completed AEC’s last new 
iffusion plant at Portsmouth, Ohio, has been 


vuseous ¢ 
placed in full operation several months ahead of time 
Cost of the plant was $800-millio i under the 
original estimate of $1,219-mill 

U. N. begins radiation study pecialists from 
15 nations—the scientific com e on the effects of 
atomic radiation—held their first s on at U. N. head 
quarters in New Yor} 
logical survey. ©. | 
chairman, Carlos Chagas of Brazil vice-chairman. and 
Gunnar Randers of Norw itomic adviser to | N 
Secretary General Hammarskiéld. secretary The group 
was established by the General Assembly in December 
to analyze and collate reports by 85 nations on radia 


international radio 


Australia was named 


tion levels and radiation effects “on man and his environ 
ment.” Represented on the committee are Argentina 
Australia, Belgium, Brazil, Britain, Canada, Czecho 
slovakia, Egypt, France lia, Japan, Mexico, Sweden 
the United States and USSR Che first session was 
marked by the same spirit of harmony and _ scientific 
dedication that characterized Geneva last vear 

Seven working groups were set up genetics, effects 
of internal, and of external radiation. natural radiation 
background 


occupational exposure, and environmental contamination 


exposure dur ne nedi il procedures 


The group recommy nded that continuin personal files 
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be maintained for persons occup: exposed to 


radiation, these files to include medi record It also 
otal amount and 
distribution of fallout « ver the urtace f the globe and 
the amount and composition I tivity still in the 


moved for a coordinated study of 


upper atmosphere s ‘ : in food chain 


ind on ocean ny \ination ich [ 
member nation to submit periodic radioactivity measure 


ment re ports, 


he declassification numbers game. Having compl ted 


} 


review of 30,773 “research and development re ports and 


informal memoranda AEC said 11,283 were retained 
under wraps—-although of these only 5,700 had » prima 
relationship to military pr pulsion reactors or we apon 
10.916 were declassified, and 8.574 


onfidential” gra ea Some observers contend that 


vere placed in the 


these reports ind “informal memoranda” indiscriminate] 
include hurriedly-done wartime papers now completely 
outdated that do not deserve being brought out in 


today } tave ol f elopment 


Controlled fusion door opening to industry. As of 


March a AC 


I 


received 54 reque from indust: 


I] thermonucl 


or access to 
reactions, had ri 
mainder Many req Bf irms already 

ing an access permit Rules for getting fusion inforn 
tion are no different fi yn those for a core of othe 
secret but nonmilitary categories set up by AE¢ permit 


holders must show a eed to know to get acce 


Insurance progress. Ihe Joint Congressional Commit 


ee on Atomic Ene called in re presentatives of AK 
ind equipment, utilit ind insurance firms for a two 
lay roundtabl mm =the problem of indemnification 
hazard It was “a 
uid JCAE chairman Senator Anderson, add 
(Lommittes iction with a iw te solving 


present problems would soon be forthcoming Mean 


ivainst reactor ost constructive 


hile two preliminary progres s were filed by 
independent gTor vorking ¢ pre ! One, the 
AEC’s 10-man indicated that 
tthough “substantial pro ‘ n made in deal 
ing with the high lim third-party 
ought, the final ‘ to thi proble 
10,000 study of the legal problem 


liability being 
as distant as 

evel The other 

of insuring atomic power! plants commissioned by the 
Atomic Industrial Forum at Columbia University Law 

School, is much more detailed iltthough also a pro 

It finds that “the ain f the government 


he to pl we 


visional re port 
} Id 


SHOU 


ceiling on the nount of liability 


for which the reactor industry mu provide through 


I 
normal channels and, in that area, let risks be carried 
or insured as individuals see fit ubject however. to a 
requirement that the public be idequately protected 

Whether the ceiling should be it the same level 
for all reactors is a question whicl requires careful 
truly It also points out the word “insurance” is in 
idequate is ed in this context; it restricts its use t 
coverTadt which the iT urance industry can provide ind 
calls “indemnity i vernment program ot excess cover 


ive on losses “not reasonably expectabl and recurring 


New operator at U mill National Lead Co. was named 
by AEC to take over operation of its uranium processing 
mill at Monticello, Utah. Galigher ¢ which ran the 
mill for AEC since full-scale operations began in 1949 
withdrew Monticello has often been used as a yard- 
stick to determine th | rohit margin of private millers 
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A 256 Channel Analyzer 


based on the 


Argonne National Laboratory Design 


@ Permits automatic subtraction of background 
from the spectrum read out. 

@ Permits section storage for separate isotopes. 
Average dead time of the counting channels is 
reduced when only the first 128 channels are 
used. 

@ Provision for decimal printout with auxiliary 
circuit is available. 

@ Records a permanent plot of the spectrum. 
@ Analyzes approximately one million counts 
per minute—acceptance counting rate up to five 
million per minute — without appreciable data 
distortion. 

@ Ease of maintenance aided by oscilloscope 
readout. 

@ Information permanently stored in magnetic 
toroids — data cannot be lost through power or 
component failure. 


Specifications 


1. 256 channels, each with 65,536 count ca- 
pacity. 2. Linearity 0.2°% of full scale (except 
first 2 channels). 3. Channel dead time 20 
microseconds plus 0.5 n microseconds, where 
n is the channel number. Average dead time 
is less than 80 microseconds. 4 No channel 
width adjustment needed—no channel width 
drift. Positional drift small and uniform. 
5. Channel width approximately 0.2% of 
full scale. 6 Cathode ray tube display of 
data available during accumulation and read- 
out — clearly shows the data in each channel. 
7. Permanent record of accumulated data 
available with precision pen recorder, 8. 100 
ke pulse generator for decimal conversion. 
9. 1000 VA Sola transformer for voltage 
regulation. 10. Standard power cable has 
three-prong connector with provision for 
grounding. 
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RADIATION COUNTER 44% 


LABORATORIES 





Jtarshaw 


SODIUM IODIDE (Thallium) SCINTILLATION CRYSTALS 


for Gamma Radiation Detection Instruments 


“Harshaw Quality’’. . . inherent in each Harshaw-made crystal 


The high purity, clarity, and proper activation of Harshaw 
Crystals are a natural result of our long pioneering experience 
in the delicate art of crystal growing 


Harshaw Purity means light absorbing impurities are 
reduced to infinitesimal traces 


Harshaw Clarity gives highest possible transmission of the 
crystal’s own emitted light. 


Harshaw Activation means the optimum thallium concen- 
tration ensuring maximum energy conversion 


Our crystals are normally supplied hermetically sealed in 
aluminum containers engineered to secure maximum light 
collection. We will custom design these units to fit your spe- 
cific requirements. Harshaw crystals are currently used in 
nuclear physics research, well logging, uranium prospecting, 


medical research, and industrial process and product control. 


No need to specify ‘“Harshaw Quality’’. . . you get it auto- 
matically when you order Harshaw Crystals. We encourage 
requests for technical assistance. Prices, specifications, or 
other information will be sent in answer to your inquiry 


oth ae RS 


OTHER HARSHAW SCINTILLATION CRYSTALS AVAILABLE IN THE FOLLOWING FORMS; 


Potassium lodide (Tl) * Cesium lodide (Tl) +* Cesium Bromide (TI 
Anthracene «+ Stilbene * Naphthalene 


Lithium lodide (Eu) for neutron detection . Sodium lodide (rough cut blanks) 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97TH STREET ° CLEVELAND 6, OHIO 
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TWO-STAGE BOOSTER 
REACHES NEW HEIGHTS 


in volumetric efficiency! 


The new Kinney two-stage mechanical booster pump is a 
revolutionary development in high vacuum pump design 
Its unique principle of operation results in the best volumet 
ric efficiency and the greatest dollar return per CFM offered 
by any high vacuum pumping system. 

The compact Model KMB unit combines a positive dis 
placement, lobe-type rotary pump backed up by a cam and 
piston (single stage or compound) high vacuum pump 
The Model KDH-130 pump (free air displacement of 134! 
CFM) roughs out the vacuum system from atmospheric to 
15 mm Hg. absolute pressure at which point the KMB-1200 
lobe unit automatically starts ... making the KDH-130 the 
fore pump of this balanced system. If pressure in system rises 
above cut-in pressure, the fore pump automatically takes 


over to re-establish the 15mm cut-over pressure. No other 


equipment available can move such large quantities of gas 
to produce such low absolute pressures with minimum power 
consumption. 


® Ultimate Pressure . 0.1 Micron-McLeod Gauge 
® Free Air Displacement : 1230 CFM 
OO Wemees te © we 6 e 1800/520 
® Motor H.P.. 10 and § 


Request complete technical data and performance curves 
on this outstanding unit... 
tently staffed district offices for a speedy solution to your 
particular vacuum problem 

District offices are located in Baltimore, Chicago (La 
Grange), Cleveland, Los Angeles, New York, Philadelphia, 
San Francisco, and St. Louis. 


or contact one of our compe 


KINNEY asc. oivision 





write THE NEW YORK AIR BRAKE (hh) Name 


S614 WASHINGTON STREET + BOSTON 30+ MASS. 


today 


of Kinney Vacuum Pumps 
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IMTERMATIOMAL SALES CHFICE, OO wEet SF 


wiw rote 4 #7 


Company 


@ Please send Bulletin V54 describing the complete line 


Street 


Our Vacuum problem involves 


City 





Valves for use in Atomic Power Plants 





had to be designed to control the flow the very material of which Powell Valve 

of radioactive materials, And Powell devel ire made. Then throughout manufacture 
oped the valves necessary for handling every part of every valve must pass rigi 
liquid metals in nuclear power plant ir pection As a final step, every Pov 

Constant laboratory ontrol is mair Valve is subjected to an actual line test 
tained over the production of all Powell For complete information, consult Powell 
Valves. And in the manufacture of valve Engineers—they will be pleased to tell you 
stich as those pictured, thi painstaking about these valves as well as our COM 
quality control becomes more important PLETI quality line which has Performance 


than ever. We begin our quality control wit! Verified 


The Wm. Powell Company, Cincinnati 22, Ottio... 110th YEAR 


POWELL VALVES 


BRON, I\RON El AND CORROSION RESI TA T VALVES 


28 April, 1956 - NUCLEONICS 





For high density in small volume... 


For maximum adaptability... 
Lead 


v3 


elding item lead safe 


and extruded curved 
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Lead shielding has greater density (11.35 at 20°C) 
than any material anywhere near its cost—a worth- 


while advantage when space and money are limited. 


Where circumstances necessitate re-working or 
re-shaping standard on-hand lead brick, slab, pipe or 
sheet, a melting point of 327.4°C and excellent 


ductility are advantageous. 


As a leading producer of “everything in lead,” National 
Lead offers you unmatched resources and resource 


fulness in meeting your lead shielding problems 


National Lead Shielding 


IONAL LEAD COMPANY. New York ¢ At I 
A N.7 ago 5O; Cincinnati 4; Clevelar lin 
itteburgh 12 t. Lou 1: B 

Angeles 23 (Morris P. Kis 

anada Metal Company, Li 








Like to join this session on atomic-powered ships? 


routine-—because so many of the important things 
being done at Bettis are being done for the first time. 

Activity at Bettis Plant is expanding because 
more power reactors are being built here than at 


This is a working session of some of the country’s 
best scientific and engineering minds. Their assign- 
ment: develop, design and construct atomic power 
plants for a fleet of ships. Where are they? At 
Bettis Plant, Pittsburgh, operated by Westinghouse 
for the AEC. This is the largest design and engineer- 
ing center for atomic power plants in the country. 
Here the power plants for an atomic fleet are 
actually being designed and built. 

You can join them if you are a competent physicist, 
mathematician, metallurgist, mechanical or electrical 
engineer. The work is fascinating anything but 


any other place. 





Atomic experience is not required. Write for a 
descriptive brochure describing opportunities in 
your field. Be sure to indicate your specific interests. 
Mr. A. M. Johnston, Westinghouse Bettis Plant, 
P. O. Box 1468, Dept. A-13, Pittsburgh 30, Pa. 











Westinghouse 


BETTIS PLANT 


First in atomic power 
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New oil 


Small enough to lower inside 
a 2"'-diameter oil well ca ing, 
logging unit developed by 
Perforating Guns Allas 
Corp. has its radiation 

source shielded by 

Mallory 1000 Metal. 


well logging technique uses 


Mallory 1000 for radiation shielding 


An EXCEPTIONALLY ACCURATE method for examin- 
ing oi! wells for possible oil-rich strata has been 
deve loped recently by Perforating Guns Atlas Corpo- 
ration. Based on simultaneous logging of gamma and 
neutron radiation, this equipment eliminates major 
ources of error in radiation logging. It is applied not 
only to new wells, but also to location of new pro 
ducing levels in old wells. 


To permit servicing of wells that already have small 
diameter casing or tubing installed, the logging unit 
is designed with an outside diameter of only 1°, 
At its lower tip, a precisely machined cylinder of 
Mallory 1000 metal holds the radioactive source 


Use of this highly efficient shielding material provides, 
in the limited space available, effective suppression 


In Canada, made and sold by Johnson Matthey & Mallory, Lid 


110 Industry Street, Toronte 15, Ontari 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Tuning Devices ¢ Vibrators 
Electrochemical—Capacitors « Rectifiers *« Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


of undesirable radiation in unwanted directions. 
Kixceptionally uniform in density, and ‘ree from 
internal voids that would detract from avsorptive 
qualities, Mallory 1000 assures predictable perform- 
ance essential to overall precision of measurement. 
It is readily machined to the close tolerances re- 
quired. And its mechanical strength and weathering 
properties meet every requirement of this work 


Mallory 1000, a unique product of Mallory powder 
metallurgy, is proved by test and extensive use to 
be up to 30°, more effective than lead in shielding 
radiation up to MEV levels. Its extreme density and 
high mechanical strength also make it valuable for 
counterweights, gyroscope rotors and similar mass 
components. Write to Mallory today for complete 
technical data and absorption characteristics 


Expect more...get more from 


MALLoRY 


tea), oe eee INDIANAPOLI “4 NDIANA 


For information on titanium developments, contact Mallory-Sheron Titanium Corp., Niles, Ohio 
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MOVING RADIOACTIVE WATER AT 650 F. This loop tests zero Motor (A) drives pump (B) to force the water through the pressurized loop 
leakage canned motor pumps at G.E.'s Medium Induction Motor pliant (C). The pump bow! is one of the largest stainless-steel forgings ever made. 


G-E design experience in atomic motors pays off... 


World's largest canned motor pump delivers 
17,000 gpm radioactive water with zero leakage 


This huge canned motor pump has forced over one are available that have already supplied more electro 
half billion gallons of coolant water——with zero leakage magnetic pumps than any other manufacturer—in 
through this test loop at General Electric. The 1250 cluding units for the atomic submarine Seawolf and 
hp unit operates with internal parts of the motor the first atomic-powered generating plant in America 
to distribute electricity commercially 
For more information write P.O. Box 1064, Sche 


nectady, N. Y. Medium Induction Motor Department 


completely submerged in the pumped fluid at a pres 
sure of 2500 psi. 

This canned motor pump is just one example of 
how experienced G-E engineers, co-operating with Progress ls Our Most /mportant Product 


the pump industry, can meet the toughest speci 


fications in designing pump motors for all types of G F N ft F AL @ 7 LE CT b | C 


atomic reactors. The same experience and facilities 














Scintillation Counting 


—1956 


With this special report, NUCLEONICS again 
brings you abreast of current developments in 
scintillation counting. 
Many developments reported on at length at = 
this year's Scintillation Counting Symposium were 
only hopeful ideas at the conference two years 
ago (See special report in March, 1954 NU 
CLEONICS.) Gaseous scintillation counting (p Counters 
34) is now an accepted, if novel, laboratory tool 
that provides for very fast particle detection with 
extremely low sensitivity to gamma rays. As an 
outgrowth of counting in noble gases, liquid and 
even solid xenon look interesting as fast, efficient, 
high-atomic-number, but expensive detectors (p 
37) 


The new high-output photomultipliers are com 
ing into use (p. 54) and the old ones are being 
made better. Millimicrosecond electronics is now 
a highly developed art (p. 56) and every source 
of pulse width is being eliminated (p. 45). Scintillators 

People are taking a long hard look at the 
sources of the relatively poor pulse-height resolu 
tion of scintillators (p. 53). 


The application of all these new elements has 
made possible a vast armory of neutron detectors 
(p. 38). It has brought scintillation counting 
into a medical application where every source of 
background must be eliminated (p. 40). Pulse 
height analyzers are made more important by the 
broadened use of fast linear scintillation counters; 
W. A. Higinbotham reviews the present situation 
on p. 60. 


Photomultiplre rs 


These articles are all based on papers delivered 
at the 5th Scintillation Counter Symposium held 
in Washington, February 28 and 29th. The 
editors are indebted to the officers of the sym 
posium for their help. The complete versions of 
all papers will appear in the Transactions on Nu 
clear Science of the IRE. 


electron 
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Gaseous Scintillation Counting 





Faster pulses and almost complete insensitivity to 
gamma rays are the prime virtues of new schemes for 


detecting the passage of charged particles through gases 


By C. EGGLER and C. M. HUDDLESTON 


| nne National Laboratory,* Lemor / no 
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By JOHN A. NORTHROP and RALPH NOBLES 
/ l/lamos Scventific Laboratory 
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Reduction of Nal Background 





By C. E. MILLER, L. D. MARINELLI, R. E. ROWLAND, and J. E. ROSE 


Kadiological Physica Division irgonne National Laboratory Lemont, Illino 
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obtained with 0 j! t Gand avoid continuous cracks. Two men handling up to 160 lb can assemble any thickness of 
wall desired. Floor and ceiling plates were simply laid in place; side plates were clamped 
together between frame and appropriately placed angle irons, A, by lag bolts,B. Access 
spectra with and without ro to room is by door swinging on roller bearings C and consisting of a welded steel box 
shield, After the room was compl l 6%, in. X 2 ft K 6'5 ft made and filled with ';-in. plates. Although weighing | ton, 
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High-Energy Cerenkov Counter 





Lead glass and 16-in. photomultiplier combine 


to measure the energy of Bev gamma rays 


By C. E. SWARTZ 
Brookhaven 
( pton, New Yo 
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gamma-electron shower {for a diseu ponse independent of the direction of Hhotoelectrons h to travel 9 in 


w captured, they are very 


sion of shower process ee Kantz and hower development 
Hofstadter, (1)|. For dense materials, t » magnetic fields. One un 
this means typical dimension ~e The Present Counter hap of the long paths and non- 
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Better Cable for Counter Experiments 
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Towards Better Scintillation Counting 
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Liquid Scintillators with Heavy Elements 





By HARTMUT P. KALLMANN, MILTON FURST, and FELIX H. BROWN 
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Liquid-Scintillator Temperature Effects 
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Spectrum and Decay of Nal 





By WESLEY VAN SCIVER 


Levinthal Electronic Products, In 
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Relative Scintillation Light Output of Cerenkov Media 
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3x3-in. ot 3cm 
ot 93cm*** 


> 


T ‘ite T ry =_ 42-in. well 
anti-coincident 


with xylene fonk 


Oo 
w 
2) 


ip x 1-in ot 7cm - 
otiond 25cm 


Beveled 3-in.x3-ir 
at 9.3cm and at 
3cm 
Peok efficien 
cy 4.14 sum 
+ peak of Na 2 
using 43-in 
anti-coinciderd 
with xylene 
tank 


intrinsic Peok Efficiency 
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FIG. 2. Peak efficiency vs energy for Nal crystals 


energy 


Phus, the intensit 
fenergy Fis related t 


he full-energ peak tb 


ind solid angle 

ped a method of 

the range 0.150 
l-in. and 3 


” 


nde and i 0 


vith by bevelled oft the 


ght 

Because of the high pre 

iltiple collisions in the 

theult to « ilculate €, clires 

er, it is a relatively simp! 
late (1 the total 


i gamma 


ur ipproach has been 
measurement of R 
under the full-ene 
under the total 
ources th 
Miata ri 
measured / 
f the crystals ing yamm 
uuld be used from 0.145 Me 
114 Mey Zn bt 
76 Mev onl oul 
Mumia ri 
contribution to 
lower-energ 
Na** were determir 


(;aussian st 


extended the 


lard « 
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Intrinsic Scintillator Resolution 





By G. G. KELLEY, P. R. BELL, R. C. DAVIS, and N. H. LAZAR 


‘} Ridge National Laborato Oak Ridae. 7% 





exists tx 

rystal reso TABLE 1 Piper Attenuation Experiment 
on it equal out 

manartificial light 


I i source ol 


to the sein 

Piper 

Piper alone 
Piper T Al fo 
vidth for a number No pipet 


npared flasher line 


Resolution was 





ractional width of the 

f-counting-rate for 661-ke TABLE 2. Crystal Resolution as a Function of Energy 
ra ind for the flasher 
give equal pulses. The 
ented about the best reso 


ible 68% width for the 


erystal line width 
flasher-line-width 
in additive con 
mption that flasher 
tube resolution 
line through the 
line width repre 
resolution. On 


resolution of this 


light from 
given photomulti 


i rel itionship con 





i of an intrinsi 
records such an semucollinates ng i pol eth buta gaussian fitted t yheenergy 
yper with alumi lene diffuser optical coupled to the wie measured 7.4‘ 
rapped with black tube, the resolutio unchanged Phis experiment T o to rule 
the light The lo rule ov Dp instru out the possibilit | ntrinev 
difference of the mental | cl rhi crystal resolution ( oa slight 
the pulse resolu flashes User nultaneo Phe nonlinearity in electron 
resolution of the . vel | i energ. With 
ihout 6.1% We " ro ‘ nonunl the possibilit 
isured resolu formiut ) | | wing a 
rav energy ! | y 1D tartinyg 
on a 6468 vith red about 
om the point of - - ! vidth wa 
ition hown in 7 reduced to 
width is & bout , ‘ i silt on from cifter 
tal line width measured ‘ ! not responsible 
d pulser line ther redu | ’ : : have tentative 
The vith no el resoluti y ruled o other 
Finall @ SI 7 thought 
ind 
Mechanism 
ground flat 
hecked a tule The low-« 


I olution witl filled in cor 
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SCINTILLATION 
COUNTING 
1956 Photomultipliers 


What’s New in Photomultipliers? . . . 








. - Bigger Photomultipliers, More Rugged Ones, Too 


By Bernard R 
Vont Laboratori: 
Since the last 
svinposium (NI 
progress has beens 
photomultiplier 
been in produetior 
while 12- and 21 
emerging trom 
stage, Since the 
be used with plastic « hye ‘ po elded onto 
twelve dynode } ‘ ‘ id jead to trouble 
greater amplificatior 
use silver-magne 
Structures of i ’ he 1 SOOA 


. « « Multialkali Photocathodes Are More Efficient 


By A. H. Somme ‘ orate | cathode in spite of 

Princeton, N. J { the vy mu response This came as a 

alkali photocathode f eau in the past, thermioni 

26, 725, 1955), Sb r ‘ i nd long-wavelength threshol: 
guished by very hig! iantum found to change togethe: 
mency at 4.000 A eom! L wit The Sb-K-Na cathode appear 
higher over-all sensit ble nilar to the standard Sb-( 
spectrum than has bee nd i 1 itivit but the abe 

other type of eathod ent hould have two advantage 

better energy resoluti« nd ble rmionic emission at room tempera 
other advantages of roved ca le lower Secondl Sh-( 
sensitivity Its thermionic emi hotomultipliers the use 


of the same order a i ( nd ill potential needed for 


. . » The 6810, A High-Gain Multiplier Phototube 


By W. Widmaier ’ ng or th an anode supply voltage of 3,800 t 
R. G. Stoudenheime he | it Present tentative m rating 
vision, Lancaster, Pa ‘ 2 300) volts Under these condi 

is a 14-stage head-on multiplier p tions output ts linear up to 

tube that ean deliver out t in iturate it 1.2 amp 

pulse currents, The | ( hig output were obta 

has S-11 response The dynod ure Y f the over-all voltage 

Ag-Myg. Current gain | t lynod 12 
possible with the 6OSI1O ‘ 1a proper oltage distribution 


ind the hod 


current is unusually low, the equiva oltages could be still highe 
of 5 & 10°"" lumen even larger output 

Unusually high current beer In applications where maximum 
achieved in special ope: ! ! output is desired, excess voltage should 
put current of 1.2 amp ot ned IM ipplied only to those dynodes be 
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. » « Understanding Transit-Time Spread 


RCA 


identical 


FIG. 2 5819, 6342, and 6199, 
with dynode and 
very similar cathode-first dynode geom- 
etry, fall on a single curve, while 931-A 
(same but 
gap) displays 
same variation with voltage but about 

the transit time 


structures 


dynode structure without 


large cathode-dynode 


Thus photoelectron 
transit the total 
RCA 6810 and DuMont 6292 show much 
longer 


time represents 


transit time, as expected from 


their larger dynode structures 


der 
ovel 
wh tube 
ition in 


zimuth 





Transit-Time Spread 


Os10 


OsS1O 





the 6342, despite 
ind consequent 
tine Phi 
the OS14U 


cul 


form hel 


h tere tinh 


the flat 
cathode 


faced O342 


cup 
} 


how 
horter transit rm 


OSLO both show surpr 

tion at the ti 
mt their cathode-fir 

tr tthe 


H342 


different 


Si oF 


. Accelerator Grids Mean High Output 


j lecrens¢ 
Lahoratory o | i i} maximum 


lo get phot ; ‘ ri nm, the 


| prop 


irrent ectron 


ein the 


14, No. 4- April, 1956 


used in 


FIG. 3. Grid-dynode 
7-stage multiplier 


system 
Each grid connects to 
following dynode 
trajectories are shown 


Representative electron 





SCINTILLATION 
COUNTING 
1956 Electronics 


Millimicrosecond Coincidence Circuits 





Here's a review of the circuits used to measure ultrashort 
time intervals topped off with a discussion of the differen- 


tial methods that permit measurement down to 10” sec 


By Z. BAY Circuit Types I lepend vyithin limits, on the 
Vational Bureau of Standard 
Washington, bb. ¢ 


[wofold-coincidence circu parameters choset Wel as 
placed in three classes based on how m the circuit type Nevertheless 
the operat The three \ I rere onelusi n perlormance is & 
outlined in the box at bottom 

FAST COINCIDENCE TECHNIQUES | ure ideal types that are more h respect te the three 


been developed over the past sever ipproached bv actual circuits 1p of operation are different 


years to measure the ver hort time The characteristics listed in the pe I requires two grids of @ 
intervals involved in nuclear phe table are necessarily approximate since mixer tube to be bi 1 to cut off so as 
nomena, such as the lifetime 

states. Improvements in fast 
cidence circuitry have paralleler 
weneral rapid advance in « xperimental 
nuclear physics. This review sum 


This is the Job Coincidence Circuits Must Perform . 
marizes the principal circuits used to 


day and their development Twofold coincidence circuit must take input pulses of short duration z(t 
ind y(t) (the “singles ind produce an output when thos gnals comeide in 


Performance Parameters time. Operationally the output is / 


The quantities of interest with re 
aspect to the performance of a 
dence circuit are as follow 

Sensitivity, Av. This is the min There are Three Ways in Which This Is Done 
mum voltage pulse amplitude that 


Type |. Multiplication, [7,1 0 T ing! re applied to 
when applied in coincidence to bot! 


the first and second grids respectively of a mixer ) modern ve on of this 
Inputs, produces a coincidence output operation (22 will be discusse: 
Because of integration Av is significant Type Il. Nonlinear addition 
only if the duration of the input pulse 
also is given. 

Resolving time, 7. ‘This is half the 
maximum time separation for whic! 


where oa with ov) 0, represent the operation ot 

element The nonlinear elements can be er electron 

two pulses will be registered as coinci cut off or diodes 

dent (the factor of one half is cho Some of these circuits do not actu 

to make resolving time equal to pul but operate with a constant discrimination level above the ou 

length of equal-duration input singles In this case, one has to be certain that the output for singles does no 
when defining coincidence as exceed the preset level and this can only b omplished by limiting the amph 


For varying input pulse tude of singles to a certain value before reaching the nonlinear element 
taken as the average ove Thus operation Type II, will be subdivided into ly pe s Ila, operating with a 
} listributior constant discrimination level, and Type s defined by ‘ 2 toth 
Shape cis ) on . 

Types Ila and I[b are wide 


i jecti t ‘ 
Singles rejection ratio, s hie Wake Ge tee, 
the ratio of the highest amp! ' , of 


lesser rand y \ prominent ex 
single that does not produe fal coincidences ia the diode und-gate 
coincidence output, to the } \ described by Chen (14 Among the { oincidence 


Values for Av, r, and s are g most sensitive ones are based on this type of operation 
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uuts for singles 
luctance near cut 
gh for this type 


constant discrimina 


to suppress out- 


high discrimina 
sses coincidence 
iwle Thus this 
xpected to operate 


better nh respect to 

the instantaneous 

is adapted to the 

ind comendences 

ire not rejected 

expected to be the 

t to sensitivity, because 

pendence of min (2, y 

ind y 

time can be expected 

to the duration of 

provided that inter 

citances or other delay 

not appreciably slow 

operation Since crystal 

ower Input capacitances 

rward resistances than 

de circuits can te 
lustest 

etion ratio depends 

capacitances and 


reuit elements in 


lew 

producing cir 
small Av, the 
ippearance ol 
been roughl from 
It] Type I had 
development 

lack of suitable 


ponents 


gh-Speed Rossi Circuits 


The f ! e comeidence circuit 


Papp in 1O4S 


slaptation to vers 

well known Ro 
Rossi circuit make 
ition provided b 
1 the frequency range 
l-usec pulse dura 
plate resistor of 
100 k or highes 
um plifie ation, the 
or comelidences to 

10 

ge is lost when one 
the Rossi circuit to 
The common plate 
e reduced to ~100 


low gain | he 


FIG. 1. Early musec coincidence 
circuit by Bay and Papp 


______*'50 vous __ 
100 
fl ool 























FIG 2. Bell, Graham, and 
Petch's circuit. Sharply _ rising 
photomultiplier pulses cut off 
pentodes Vl and V2. Plate 
pulses of both tubes are fed into 
shorted-line system and then to 
biased discriminating and stretch- 
ing diode. About 2,000 volts is 
applied to the 1P21 photomul- 
tipliers to get fast rise and cutoff 





FIG. 3. Diode-bridge circuit; 
abcd and abce represent sepa- 
rate bridges that are balanced 
between dynode and anode 
pulses (of opposite sign and 
necrly equal size) from one 
photomultiplier. Diode D1 is 
common to the two bridges; due 
to its nonlinearity coincidence 
causes higher voltage drop across 
it than the sum of the voltage 
drops across D2 and D3. Op 
eration is Type lib 


> To omplitier 
Photomultiplier A C 
Protomultiplier 8 


Dynode B 


———— 





FIG. 4. Bay's diode bridge. 
Note that x-y is applied across 
D1 and x acrossD2. When x 
y, current through D1 is nearly 
proportional to x-y. Current 
through D2 is proportional to x 
Difference between these two 
currents is thus proportional to y 
When y > x, current through DI 
is essentially zero; current through 
D2 is still proportional to x 
Difference between two currents 
is then proportional to x To 
summarize, difference between 
currents in each diode is propor- 
tional to lesser of x and y. 
Current proportional to x-y is 
integrated in R,\C,; and current 
proportional to — x is integrated 
in RC». Voltages across R; and 
R. are added and amplified 














To ampitier 





Measuring bridge 





FIG. 5. Diode bridge coinci 
dence circuit of Strauch 








output merely adds the 
corresponding to the 
The circuit loses it 
coimeidence circuit 
negligible output for 
fore the coincidence 
formed in the shary 
which is biased to re 
higher Rossi output 
coincidences (operat 
Besides discrimin 
has another important 
stretches the output 
psec duration 
amplified by 
plifier. The 
introduces 
However, since 
only after come. 
real loss of count 
incidence counting 
usually encounters 
Besides adding 
eireuit) perform 
important operat 
pulse amplituct 
to a value correspondir 
of the input tubes | 
todes are used inate 
lower interelectrode 
The resolving t 
dependent on the 
pulses and wa 
periment 
be eut off ensit 
Av ™1 volt On 
singles rejection 
The short resol 
possible for the { 
cable <1 meter 
delay hh Coun 
tell, Graham 
crystal diode a 
after the Ro 
the first time in 
they used the 
in which a pulse | 
phase reflection 
The resolving t 
the length of the 
Myser Sensitivit 
Bell and Petel 
postcoincidence select 
Is HOW incorporals 
coincidence system 
selection involve 
dences between thy 
singles and the fast 
Usually pulses fror 
utilized for the ar 
Postcoincidence sels 
distortions that wo 


in " prec ome idenes 


58 


f 


it one advantage 


dence selection method 


Another modification 


reuit for high speed 
(;arwin (4) who shunt 
resistor of the Rossi cire 


ng diode in series wit! 


Phe plate swing for single 
thereby since the clamping dic 


current For coincidence 


plate swing ¢ xpected for 
Since the ratio of the co 
put to the singles output 


fied Rossi circuit is gre 


the coins idence diode 
Rossi output operate 


ind its prineipal funct 


tretcher The resol nig 


srround 5 psec the 


In a refinement 


tretchet 
oltage ad 


the clamping 


the use of hor 


> mysec) for coincy 


er, Baldinger anc 


cuit with a cor 


Voltage 
istor a! 
and 
ng tin 
vere obtained 


the crosstalh 


output ippen were 


We capacit the sing 
h for thi 


is hig 


lits previously 


Diode Bridges 


Baldinger, Huber 
gned the first diode 
Typical 
cult ha 


circuits have 


Viorton ind Robins« 


Diode bridge circuit 


ind Lundhe 


wntaof Fig 
rounded, and 
hhotomultipliers ire 
The outp 


mdi 


lig lode eut off permutt ti 


Type Ill Diode Bridges 
Che diode bridge cire 
of the 
s one of the three 
le bridge 


inste id \4 


sia lTiie 


input 


then 
the tail 


+150 volts 


Channel A OD; 2 Channei 8 
- + 


; j li | vAN 


cy l 





t > To 
amplifier 


f 


6AK5 


FIG. 6 Type Ill diode circuit Pulse in 
channel A or B will cut off corresponding 
diode DI or D2 causing a small rise in 
potential at J. Simultaneous pulses in 
channels A and B will cause potential 
at J to rise to the lesser of the two input 
pulses To limit voltage swing for singles, 
clamping diode would be connected across 


62-k resistor 
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0.005 + 200 volts 
-45y 





a 8 Meg 

oT3 

93 156A 
FINS6A 


C4 


933 
+ 











Diode coincidence circuit of Minton 


FIG. 8. Differential coincidence operation 
Bay's differential coincidence circuit 


100 —obt 
Chonne!l A §- b- 
100 -ohm cable 1000 

+ 





100 





100 te 
]? 


Jn) 
ba ed on 
operates like 


{ 
aol 


it the cor 
utilizing the 


und D2 
rutic h 


measure required 
between points 


DeBenedett 
sine both pote n 


re 
mn Zero during 


ence 


olution 
shorts d 
tenths 


| 
i bitie 
lif 
imipine 
VAS 


oper ited 
~10 


mysec and 


ratio 


input pulse 
Other Diode Circuits 


~ 50 own 
7 
com Madey’s mo 
computer tect 


1ipset and At 
14 has been 


tal-diode 


peed ” 


DeBene 
yf 


~~ 5 


Multiplication Circuits 
Schultz and Be 


6AC7 pentode t 
blo« 


detti nye 
for the 
Kilige-t 


nd ( 


cillator 
reen 
~15 mysec 
tillation coun 
questio pentagrid cor 
red with Rossi yrinciple of the 
them to high ipplied by using 
ection ratio o olving time 
w if the pul 
herefore there 
w diode, | 
nout and a relative 
Vol. 14, No. 4- April, 1956 


r-TLipsset 


ection 


furthets 


depen 


nput 


ited 


tule it 


duration 


ine 


erties 


on 


it 


lot 


mn 


Migeu 


deflection 


iti ¢ 


\\_ Discrimination 
level 
~T 





discussed further here 


Differential Coincidence Method 


Resolving time cat 
pendent of. the 
loss in sensitivit 
of coincidence a 
pulses is qualitat 
it more quantitat 
two 


displac ed 


outputs of 
circuits, 
a constant time ce 


obtained b 


is then 


The 


based, instead of mere 


definition of co 


on the time difference 
between the input pul 
In Fig. 8a the curve 
time, 7’, are 
Input p 


dela y 
for the 


identical circuits with 


saine 


inserted between the 
the difference of the t 
tained with a differen 
the 


indicated by the 


with negative outp 
dott 
discrimination level, an o 
in practically the ent 
lap of the input pulse 
gap around the middle 


Now 


of one of the 


one can use the 
comeider 


two 


introduce them into an anticoincidence 


gate that is operated by the difference 
output such that the coincidences re 
rejected if there is a difference output 
In this 
that is equal to half of the 


Experiments have she 


way a resolving 


solving times, two order 
smaller than the 
This 
is accomplished with 
levels so that there 
On the 


pulse 


obtained short 


sensitivity ontral 


sensitivity for the entire operation ¢ 


be improved sine practi 
independent of the puls« 
is no objection to the us 
between the detectors at 
therefore small dete 


input 


can also be utilized for 


even with circuit 
sensitivity 

The differential 
ation can be performe 
of coincidence circu 
Bay to obta 


output is shown in Fig. 9 Chis 


used by lifferent 
simplified circuit that tak 
of two of the circuit how! 


The circuit of Fig 


60 


inserted 


Channel A _Selay, T } 


Coincidence 
ae 


~i Veec 


Cc hannel T +t. 
Pst te 


Amplifier 


i 


—— 
phose 
rr fifier 


I staal 


Discriminator | Discriminator 


oo. | 


Anti 
— coincidence } —4 
gate 


4 


_ f 
i 
Scaler 


| N(T) | 


coincidence 


| 
Scaler 
Cc 


FIG. 10. 


system 


Bay's differential 
nthmetical operation (2 / I \ 
uch in which the 

delayed by A7 


the operation r aT 


econd circuit ome 
perform 


When 


two out 


channe| 


between these 
readily en that the 
iry in the two 


the difference 
puts is taken, it! 
r operation is unnece 
reuit Therefore the D2 channel of 
hig. 4 can be 
sponding to the D1 channel « 


lig 


operation 


omitted and 2 channe! 


corre an be 
combined as in 9 to perform the 
difference rhe time delay 
\7' is inserted between B, and B The 
length of A7' is not critical except that 
t should be a 


of the 


fraction of the duration 


input pulses 
two charges of the Opposite 


well 


Since 
ign are utilized in this circuit as 
is in the circuit of Fig. 4 the me 


Is the 


suring 
same as in lig. 4 and there 
difference 


applied 


bridge 
need for a implifes 


alter the 


is ho 
\ phase 
implifier to invert pul es ol negative 
Phe 


discrimi 


rectifier is 


ign into pulses of positive 
fed 


resolving 


sign 
pulses are into a 


‘ he 


varied and properly 


output 
nator time can be 
readily chosen b 
etting the discrimination level \ 
discrimination level correspond 


With input 


~10 Tpse 


howell 


to a shorter 7 pulses ol 
resolving 


0.1 


the duration of 


times have been as short as 


Ihe block 
shown in Fig. 10 


Mpsec 
diagram of the equipment 
A SC pal ite coine) 
iently 


to re spond 


dence circuit, C, with a suffic long 


resolving time (~10°° see« 


to all coincidences irrespective of time 

ys that can occur in the experi 
ment gives the total coincidence count 
equipment, and 


ing rate, monitors the 


provides for a normalization factor 
rhe output ol the anticoincidence gat 
the T inserted before 


the differential coincidence circuit D 


versus time delay 


Another! 


i 


ncmienecee 


ne 


ncidence ¢ 


Linton 


1; 


Ldence 


i not 
ponding 


im pilituce 


utput o 


time 


How 


these 


ith 


hed 


the complete 


ith 


Htained b 


subtract- 


ite given by the 


he total idence 


outp 


AT 


nserted het 


ind 7 the 


yeenh 
lits 


VO ldentical ci 
efficien 


in the small 
smallest puls 
Phe 
) Minton 


ose obtaines 


Hpution 


olncience 


differential circuit 


paper to be 


the IRE Tran 


wetior on 
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Today’s Pulse-Height Analyzers 





A review of current developments that result from 


wide application of kicksorters to problems 


of physics, chemistry, medicine, and industry 


By W. A. HIGINBOTHAM 
Is ki en Nationa Lahoratory 
} 

s* ARE no longer rare in re- 


boratories. They are begin- 


ised for routine chemical 
logging oil wells, and for 
mmercial applications. Sin 
nultichannel analyzers are 
rtain routine counting oper 
)as liquid seintillation count 
1 medical diagnosis (2) 
d for use in nuclear re- 
devices are high-speed 
orting machines used with 
chambers 


Their de 


‘gone on in parallel with 


counters, 10n 
on counters 
og-to-digital converters 
designer must be 
ss in allied fields 
intage of the latest 


rument 


th progre 


be classified in 

For example 
ind multichannel] 
that 


There are analyzers 
nto channels by ampli- 
e that first convert pulse 
oportional time interval 
threshold 
tubes o1 
data 


Thin ' employ 
cathode-ray 
The 


scalers inh 


devices 
vcumulated in 
or on photo 


iemor devices 


) 


Single Channel Analyzers 


| gators recently seem to have 

th multichannel 
st of the single-chan 
yw available were de 

There are two 
nk merit consider 
. ngle-« hannel anna 
Wiis employed in 


It Wses One 


rather clur 
e, I wil 
rm kicksorter 
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kach input 
short 


discriminator per channe 


pulse is stretched for a time 


During the stretch interval a step pulse 


of fixed amplitude is added and a count 
is recorded if the added step causes a 
discriminator to trigger In this way 
the channel width depends on the added 


step rather than on the difference be 
settings 


the low ley el 


tween two discriminator 
The other innovation | 


developed b Kandiah 


discriminator 
7 that gives stable 
threshold as low a 

might operate direct 


operation with a 
This 
from the output 


Oo} olts 


ola photomulty ler tule 


Multichannel Analyzers 


There are many different types of 


multichannel analyzers to choose from 
with different characteristic 


$1,000 to $20 


and ritiyv 
Ing in price trom perhaps 


O00 Original model used a series 


of discriminator circuits biased at 


increasing voltage levels and anti 


coincidence circuits to indicate, for 


each incident ulse, the highest dis 


eriminator fired There are problems 


in design of such analyzer \ Cur 


rent models employ an expander or 


window amplifier that feeds 


up to 20 discriminator The 


t groupol 
window 
innel width 

most elabo 


amplifier make thie 
problem less ser 

rate analyzer o ne i the Oal 
tidge MC-5, whie _ 


imnnels It 


window 
amplifiers to c¢ 
minimum dead 1.) wsree plu 
the pulse widtl ch channel has a 
scale of 16 Tt t count register 
must be 


a slid 


good engineer 


OU sen iment 
carefully aligned h the aid of 
ing pulser 

ing, it last a reliable 


D. H. Wilkinso 
tion to the field 


ting contnbu 
iggested con 
verting the pul | ’ measurement 

And the 
Hutchinson 
this tech- 
with di computer data 


} 


into a time mea ment (4 
next big step 
and Searrott who coupled 


nique 


storage ; Most recent acti 


been based on the work of the 


men 


Wilkinson-type Kicksorters 


he pulse-height-to-time conversion 
In the 


can be effected in several wa 


Wilkinson 
charged to the peak 


inalyzer 1 capacitor is 
implitude of the 
input pulse and then linearly discharged 
with During the 


ill itor 


1 constant current 


discharge time pulses from an osé 
ire passed into an electronic counter 
Che number of pulses fed into the coun 
the channel in which the 


not ditheult 


ter determing 
pulse is to be tallied Iti 
to achieve good linearit in charging 
and discharging the « ipacitor thus ob 
linear re uniform 


widths 


pertime ind 


( hannel with tu 


taining 
channel 
bility is also good, and there is no prob 
lem of gaps or overlap between chan 
The disad lead 
ited with analysis of each 
Wilkinson orter the 
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tional counter Ir} has been dis 


cussed in the literature (28, 29 


Duty Cycle 
A third 


duty evel Phi particulart 


tion ol 


prot el tl (jue 
cute 
vhen the ntet 
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periment w8 to connect 


delector to Ue 
lo obaerve the 


ca 
syatem, wy 
shape 
calibrator in the pres 


rate and a high 


ing 


the detector 


Counting Rate Problems 
It should be 
ki ksorters le 
tively long deadtime It n 
that this is not important 


noted that 


eribed here ha 


accumulate a large number 


i few minute it relative 


ing rates with a LOO-channe 


ment However one mia 


measure the imtensit 
im the presence ola stro 
to count 


case one may have 


pulses in order to get a good stati 
mall pul \ 
problem is me 

wily deca, 


events may give 


If the deadtime i 


here 


ample of the 
seriou rap 
Ing souree? I 
purtou 
hong 
vish to operate with a 
los In 


eonver 


most of the 


mn Kicksorter 


iri from pulse to p 
diffieult to corres 


high 


may be 


la it input rate 
time | 
in the 
kick 


lor a 


proportional to tt 
Wilkinson ar 

sorter Oo that the to 
data 


the spectral distr 


run 
number of count 
cent vided a meter ts 
eore analyzer to indi 
counting lo Kich 
min ii 


Phe 


more tl 


line 


ble cle 


storage 
al Cisne 
may ree ord 
dela line period if the 


Increase int height T} 





age dead time 
period, which 
spectral distribut 


pulses are not correlate 


Pulsed Accelerators 
I think that the 
lem today is that pe 
erator The acce 
ive; their duty « 
premium ts attached 
mum use of the beam 
interval it is on. Ceren) 
scintillation counter 
time of a few millimicro 
ever amplifiers and 
would operate with O 
ing would be quits 
feedback cannot be 
with distributed amplifi 
is forced to consider 
stability of amplifies 
be nice if the output of | 
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vhich produce light in the inner pho channel selectors 
phor s2 In this case the kicksorte: ind »forth ma 
vill be connected to the inner pho phor le When 
ind gated off by signals from the oute 
phosphor Other techniques make use rightening 
of multiple phosphors and coincidence 


circuits to select for recording those 119 
| 


events that produce a Compton-seat 


tered electron in a selected 
or give rise to pair production 
of these cases on! i small fraction 
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FIG. |. Interconnecting glovebox and vacuum-lock arrangement in Research Laboratory 


Handling Alpha-Active, 
Pyrophoric Materials 


2—Glovebox Design and Construction 


Careful glovebox design and fabrication assure more reli- 
able leaktightness than does caulking. Gloves, possibly 
the weakest part of the system, should emphasize quality, 
rather than frequent changes, to avoid spreading con- 


tamination 


By L. R. KELMAN, W. D. WILKINSON, A. B. SHUCK, and R. C. GOERTZ 


lrgonne National Lahorato i, Lemont, | 
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ure with glove port ire Aa maximum of 241 ad we bolt location et ow interchange 
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reach larg ure osure cecording| ive 72-in.-long dou 
ire needed, there Kile ¢ yi ‘ oped iu Vindows, glove 
to small boxe ing rong " ‘ if the component 
ng en ace' to plate pane rise mn pla 0 , By designing the 
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FIG. 2. Prototype fuel-fabrication-facility gloveboxes 


high respective] 
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marily for transferris 
100-ft backbone conve 
{s-in.-high boxe } 
gloves; the 71-in.-l 


Materials 
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by protective paint 
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aluminum are reinforces 
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Windows. Whethe: 
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Laboratory, remain 
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andl tr pouches 


Keting mater 
ehioride) trar 


th plutonium 


Lhe hi i 


ition it other 


Visibility 
Che degree of 
glovebox 


part of the front 


Onl 
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more comtlort 
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vorking comfort 
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tight both to protect against contam 
ikage and for economic main 

ol imert atmosphere 
e tightne to a helium-sensitive 
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Part 1 

of this series (March ‘56, p 
61) was “What is the Best 
Approach?” 


Part 3 
the last of the series, will 
cover ‘Ventilation of Glove 


boxes 
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alls 

Kets make exce 
re recommended 
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rame, simplily 


ngs in the fabricat 
A safe 
made tor a rapid tu 


hitting ©-1! 


permanent ‘ 


cisely 
given excellent 
shed rotating 
to ascertain In 
the desired cor 
tained 

rret 

shafts also hay but 


their reliability is always open to que together 


If rotary-shaft 


Lim ean he 


tion eals are required possible 


the driving motor housed boxes are 


ends of the 


ind this housing 


a ae. 


oa 


Openings permitting sofe entry and extension of contaminated gloveboxe 
in (b) it Is 


FIG. 3 
In (a) grooved plate to receive O-rings is welded to sheet-metal wall 
As long as inside cover plate remains sealed, any fitting 
If flanged opening is big enough, gloveboxes 
can be attached to extend system. Closed-end furnace tubes have been attached 
to glovebox by means of a water-cooled flange is had to furnace from 
inside glovebox without problem of dissipating radiant heat of furnace were it inside 


O-ring gasketed to wall 
can be gasketed to outside flange 


access 


box 


Seal in (c) permits passing cylindrical object into system through O-ring seals while 


tightness This procedure cannot be reversed without con 


lf inert atmosphere must be protected, gas trapped between 
Seal can also transmit reciprocal motion; 
and 


maintainiag systerr 


roor 


taminating 


items introduced must be minimized 


flexible boot around external portion of seal, attached to glove-box 
reciprocating shaft, should contain contaminated part of shaft 


wall 


i Ustln 


iter coo! 


motor Sil i “4 iti I onstruction 


cratt gasket ce 


ire 
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fabrication facility 
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shapes are shown in | 
type assembly is shown 
The 618-T6 aluminun 
for ite hardness and re 
and wear, has ore 
welding. It tends to 
ately adjacent to the 
it remains hard elsewher 
considered objectionable 
able but is somewhat 
cracking at temperature 
ing point, Shrinkage 
eliminated using No. 43 { 
melts at a considerab 
ture than the 61S; | 
shielded alternating 
are welding to mini 
zone: by heating the 
castings before welding 
the parte from the we 
prevent too rapid cooling 
ing full penetrating weld 
After welding the g 
the gasket and flange 
carefully seraped or 
move any roughness oF 
beads, Care was exerci 


the original contour 


Krooves and to avoid goug 


The Glove Problem 


Gloves are a vulnerable 
tems wherein radionet 
phorie material ure 
consider them the we 

The fact that glove 
with relative ease ha 
phasis On IMproving | 
niques However, ever 
change technique present 
hazard, especiall) vhere 
metal powders are 
tion of this ha 
interest in the glo 
longer gloves last, the 
must be changed 
less chance of spren 

In addition to a 
general-purpose glove 
lor improvement in sp 
for certain application 
tecting inert atmosp! 
ability to moisture), fo 
pomonous material 


viruses, and for sterile 


Standardization 
Karly glovebox wo 
glove forms and mates 
their own requirement 
and suppliers are final! 
an effort to standardize 


that are meaningful to ps: 
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FIG. 4. Window seal for Research Labor 
atory glovebox. Stainless-steel frame has 
welded mitered corners; rectangular groove 
was milled and hand dressed at corners 
Lip on frame assures welding frame box 
with minimum warpage; some straighten 
ing after welding was necessary to hove 
seating surfaces in flat plane. Continuous 
gaskets are thick enough to allow 30 
compression before window is seated 
Torque of 10-13 in.-lb on hold-down 
screws, 2'4 in. between centers, attains 
leaktightness without pressure being too 
localized at screws 


the ime time practical within the 
mits of the manufacturing proce 
Chere snow a concentrated eflort t 
elop specifications for at 
e for production or he 
trength, long life 
even at the 
A suggested glove 
neoprene (by the milled pre 
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eboxes to accommodate 
d glove lor example ¢ 
Laborator now Uses an 
( We note that 
ull glove onto 


to shorten it 


Design Considerations 


In designing gloves, one 
ler the location of the 
the geometry of the glove 
roperties of the glove materi 
ist be adapted to the work 
Although we are aware 
lependent design stucie ttle infor 
ition is available in the literature 
» exceptions to this are the Britis 


ind Universitv of Rochester 


t Human 
Rochester staf 
port location 
salety 
norts 
On 
centel ! vit! enters 
Irom OO Oo permit 
tanding ng position 
of Rochester iny 
their ope 
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which 
neutral tl 
desirable 
hioned | 
stud 


oratories 
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Working with Gloves 
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Clamp screw 


Adjacent glovebox wails 


Rectangular door is used between boxes or to 
Circular doors 
to seal, but space considerations precluded 
‘ Door shown is dished heavy sheet metal with 
g ribs and is hung on floating hinges 


easier 
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and air diffusion into system through glove surface and is emergency 
of glove An outside with 


practice of tying gloves together outside box; inner cover does not 


Research Laboratory glove-port cover minimizes moisture 


cover in case failure cover interfers 
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Corner casting 3/8" thick CR-39 window 


Holiow longitudina! extrusion A a Ex one 


strip 
extrusion 
xtruded 


Ungrooved flonge extrusion Grooved flonge extrusion 


~ ie” 
%sd -dia. neoprene 
continuous 


Wosher with 

permanently 

bonded rubber 
fut, gosket 


' 
Hood joint without Welded Hood joint with Hood joint to 
divider plate joint divider plate end plote 


44 rad. after One-piece moided 
4 Yuicanizing S.S. inserts gosket 


( ) n j = 5/e" window Glove mig. ring 
y, to panel assem 
; 


ROS Nene) 


Mitered ond vulcanized Window or panel Glove mounting 

corner of window or clamping ning 

pane! gasket 
FIG. 7. As-extruded aluminum shapes for glovebox frames. (a) Cross section of extrusion for lower and upper longitudinal 
corner members; internal cavity running length of extrusion is distribution duct for air or inert-atmosphere ventilation; longitudinal 
recesses and channels at corners of extrusion allow installing cylindrical window gaskets and extruded retaining strips. Mullion- 
bar extrusion joins two *,-in. window panels in double-module box or frames top windows and service panels; reinforcing rib 
down inner surface provides flange for attaching structures within box. Flange extrusions form bolting flanges at ends of double- 
and single-module box to allow attaching end plates or partitions and for interconnecting boxes. Corner casting (No. 43 casting 
alloy), for joining flange and longitudinal extrusions, has corner-gasket and retaining-strip grooves molded in place; it permits 
joining square-cut extrusions to form rectilinear structure. (b) Details of seals and gaskets for assembling members. (c) Retain- 
ing-strip extrusion applied to window gasket and to gasket grooves of frame extrusion. Gasket is also used for floor plates and 
service panels; cylindrical shape allows slight misalignment and distortion without leakage or localized gasket pressure 


cause of plutonium-containing dust friction folds in the glove during the that failed in this manner did so in the 
Activity transfer by rubbing of cor clamping process, and minimizes fri first two weeks of use. Otherwise the 
taminated against uncontaminated sur tion between the glove and the metal usually lasted indefinite Some leaks 
faces occurs in spite of a negative pre port Grease on the neoprene O-ring ippeared to be associated with very 
sure to prevent gas-borne transport facilitates stretching the tight-fitting small but sharp-edged surface imperfe: 
Therefore, special precautions are taken ring onto the glove port We also feel tions on certain glove ports. Also, we 
to catch or contain the contaminatior that the grease on the gloves and O-ring found numerous hard foreign particles 
on every glove change, and suitabl improve their resistance to ozone at imbedded in the neoprene Finally 
face masks protect against inhalation tack Finally plutonium bearing dust other glovebox users suggested that 
In the Research Laboratory, we use tends to adhere to grease-covered su the above potential sources of trouble 
an adaptation of the double-clamp faces, thereby fixing the contamination ire accentuated by our practice of 
technique, and, in over a year and a Marly in our experience, while our stretching an S-in.-cuff-diameter glove 
half of operation, have yet to exper glovebox system was still ‘‘cold”’ with ver the S7,4-in. maximum diameter of 
ence even a slight count on the outside respect to alpha activity, we found that love port 
of glove ports. See Fig. 8 minute pinholes developed in a local he pinhole were minimized by 
An important part of our technique ized ring where the gloves turn the cor- hanging to an 8&%<-in.-cuff-diameter 
is the proper use of grease in the sealing ner of the glove-port flange. These glove to minimize stretch while avoid- 
area. We have used a low-vapor-pre holes were not always detectable with ing wrinkling, by polishing the ports to 
sure grease, such as Apiezon or silicone the unaided eye but were easy to find eliminate sharp edges, and by im 
types, which obviously must not attack with a mass spectrometer helium leak pressing the manufacturers with the 
the neoprene. A thin coat of grease detector. They developed in gloves need for improved quality 
is applied to both sides of the glove in that were used only sparingly and An expanding metal clamp band to 
the sealing area. It helps to obtain a sometimes not at all so that the cause — seal the glove to the inside of the glove 
gas-tight seal with minimum pressure did not appear to be related to stretch port is used on many glovebox systems 


from the metal clamp ring, prevent ng during use Also, almost all gloves pecially where alpha-active metal 
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interfering witl of touch precludes external gle 
Particularly | ise of long gloves internal cover 
one tends to 0 vlove when Perspiration 
working with | ose to the ports inert atmosphere 
A helpful technigq Oo mount the the increased diffu 
glove rotated in the Then, on through the glove 
inserting the hand, o must twist the ible Cotton inner g 
glove back to the natural position tried, but become sodden 


which causes it to tighten around the while Antiperspirants 


cotine 


wrist. This problem has also been cause serious skin irritations. Venti 


solved by iccordion-bellows-sleeve lated gloves (8) are cumbersome 
gloves and springs or rubber bands to expensive 
retract the glove The greater sur BIBLIOGRAPHY 
face of such glove cl es the possi — 
bility of defects and dust tends to col 
lect in the folds 
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must be handled, auy holding «e 
vices olten can protes i¢ gloves, @.g 
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Clamping arrangemen to prevent 
glove movement hil 0 se are 34, 128 
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FIG. 8. Research Laboratory glove replacement procedure. 
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glove change. Before changing, dust is re 
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Metal clamp ring has dovetail joint and is tightened with screw 
s stretched only enough to prevent folding at seal. O-ring is temporary seal during 
moved from inside of port by wiping and sometimes by using small vacuum clear: 


ind 





FIG. 1. Side view of the inter 
nally cooled liquid-metal-fuel 
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breeder and coolant functions in 
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design, see reference (1) 
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Conceptual Design for 


Internally Cooled LMFR 


This design for a 500-Mw (heat) reactor combines breeding and cool- 


ing functions in one intermetallic-dispersion liquid-metal stream. 


Features include graphite heat exchangers, pot-type construction, and 


radiogenic lead in place of bismuth 


By ROBERT J. TEITEL 
Brookhaven National La 
! pton, Fe 
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ement of the heads to can be used as added safety measure cooling to take place in this region 
vhich the graphite will The core consists of an S'4-ft-diame Since leakfree graphite-to-metal seals 
preventing looseness ter array of 1,350 impervious-grade are not available, a dip-tube system was 
pansion of the steel graphite fuel elements. These ele devised to permit introduction and 
graphite at high tem ments (shown in gy. 3, p. 13 of withdrawal of fuel, Each fuel element 
insion joints allow nor reference /), ea > in. o.d., stand is essentially a U-shaped tube open on 
l expansion of the wall vertically in a triang array spaced both legs at the top. Dipping into the 
idial looseness of the on 2.56-in. center ie coolant flows liquid fuel om the top ot ¢ ich lew of the 
re upon heating i around each elemer ind through a fuel element is a metally dip tube that 
te blocks are pinned center channe! passes through the head of the esse] 
constraining hoops The element | fo principal see rhe upper end of each dip tubs 
opeller-t pe pumps lift the tions: from the bottom » they are nected to the inlet (or outlet) h 
the top blanket and boost 1. 2'4 ft of solid graphite for the in the seal-pot arrangement outside the 
quid sufficiently to cause let blanket reactor CGias pressure sufficient to ele 
through the adjacent 2. S'4 ft of tubular construction for vate the fuel level into the seal pots is 
nger and upward through the reactor core maintained inside the reactor vessel 
nket, reactor core, and top 3. 245 ft for the outlet blanket Whenever fresh fuel enters the inlet 
completing the circuit 4, &S1o ft of fuel-feed section side of a seal pot, a like quantity of 
opeller pumps should be The principal differences between the spent fuel issues from the element into 
this low-head, high-capac various sections arise from the different the outlet side of the | po By thi 
However, mixed-flow or nuclear and heat-transfer requirement means, periodic or ¢ renewal 
fugal pumps could be used The bottom section olid to provide of the fuel charge 
between the outside of the atomic ratios of phite and fertile Phere is a dip tubs 
| the inside of the containing solution for effe ing and to in the reactor While thi 
1) is filled with graphite permit full coolan ov The core cate the fuel manifold, the 
for eight vertical wells section must contain th roper atom of being able to determine the 
hangers The ratios of fuel, graphite, and coolant a ince of each element may le 
‘lis connected to — well as proper disposition of heat-trans Phe reactor was desig oO that the 
ge by a suitable pas fer surface The outlet blanket zone entire heat load nals , dl by 
The bottom ts likewise con must play the me p is the inlet six secondary heat exchanger The 
the bottom blanket section, with tl m of the neces remaining two would be stand b 
ary fuel-feed slo op section | The liquid-metal  film-heat-tr 
Heat Transfer necessary only for fuel d and is at fer coefficient vere evaluated 


Che heat exchange single pass ranged to fill tl 0 complete) Lyon- Martinelli equation l 
ntermediate cool is possible with grap! cal calculations and assumption 
the exchanger The 21.,-ft br dling tn it inlet and given by ©. Dw ; 
team plant Phe outlet of the cor iat ‘ 4 2! coeflicients o1 
le dispersion lis ft-thick side b ling Zo ol gt iphite included = in 
sump flows downward block Th 1 i Oo machined However 
y is to ! ‘ il flow of a been carr 


the intermediate ie ! COO “ rea lor thee 


ii exchanger tube 


TABLE 1 Characteristics of Internally Cooled Liquid-Metal-Fuel Reactor 
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0.7% U-Pb- 7% Th-Bi 
Bi-Sn alloy Thermal +Pa+U Heat 


treatment treatment 


! ' 


Residue 10% Th-Bi Phase 


. high U Phase , 
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FIG. 2 Flow sheet for processing fuel (left) and blanket (right) 


eral modifications nels These j in be spiraled radioactivities as well a 


For example, Pb instead of vertical hown tn this reac sion in the particles, it | 
d for some of the Bi tor design, thu undering the settling picture a quiet bath of disper 
f the fertile coolant tendency If the particle settle and same self-agitating feature 
et that the Bi the reactor is started, hot spots will be in the blanket system 
luced is one of the produced in the settled particles caus " 
reactor design ing the particles to disperse Reactor Materials 
the reactor’s specifi 2. The breeder dispersion has a For an economical reactor design, it 
entory should be low poorer solid-liquid density match and is necessary to use cheap and abundant 
be done by improving must pass through large and essentially materials of construction But these 
changer design to re straight channels to minimize pumping qualities keep changing; metals that 
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pecific power would be | Th graphite (for moderation 
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design of internally from a converter reactor, one that 
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De - entrainment 





troys 
FIG. | Vacuum flasher unit operating at 
54-mm pressure, 750° F, distillate flow of 
, 480 liters/ min, pitch-residve flow of 265 
— i Accumulotor liters/min. Furnace heots and partly 
vaporizes feed in a series of hot tubes 
More of volatile fraction vaporizes in 
large-diameter transfer line. Cyclone re- 
moves liquid phase (pitch). Tray section 
removes entrained liquid. Distillate reflux 





Transfer 








Cyclone 








7 line recycles portion of distillate to top 
Stripper big Distillate tray Stripper is where steam removes 
t= Runbock j ° more volatiles from pitch and carries vapor 
overhead. Runback line returns trapped 
entrained liquid from trays to stripper by 
gravity flow. Quench recycle stream of 
cooled pitch mixes with and cools pitch 
stream leaving stripper to prevent ex 
cessive cracking and coking 
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Tracers Locate Entrainment 


Injection of Ba’*’-La’*” into various points of a refinery vacuum dis- 
tillation unit and measurement of activities downstream give data 


on location, mechanism, and magnitude of entrainment 


By C. D. WAGNER, H. R. LUKENS, Jr., and R. R. HUGHES 


She Development Company, Emeryville, California 


DiIsTILLING UNI’ in refinerie ire ce distilling unit It is desirable ) I | ih method has advantages 
signed to achieve the highest throug! vhere entrainment occurs in the h are listed on the next page 
put consistent with obtaining a product © that changes in design can be mad Radioactive tracers are particularly 


of adequate qualit {n important to improve quality, throughput, o1 iseful in such an application because 


stage in petroleum refining the sep both Similar considerations apply to of the inherent se tivity of detection 
‘vacuum-flashing { refinery distillations of other types or example, gamma-emitting isotopes 


ration by 
nt i ne“as Lb wit! weCuUracies ol 


more volatile constituents of the resid Locating the source of entrainme: 
feasible only if a suitable nonvolatile % in 4) min mn concentrations 


remaining when the crude oil ha 
eral low as 200 dpm, liter, or 10°* pe 


distilled at atmospheric pressure to tracer can be injected in any of se 


gasoline and other product locations When it is injected up Although refinery distillation 


cover 
This vacuum-flashed distillate is use stream of the entrainment zon the n common th roughputs { 


li ite’ dow! he ore rf ly r, activitse n 


as feed for catalytic cracking unites tracer appears in the dist 


prime concern in distillate quality* tream, it does not he millicurie ran pread over an 


the degree of distillate contaminatior Two general techniques re appr 
Cel Moreo ‘ imount 


operation can be measured accu 


which occurs by entrainment bole ft injection of the ti 


volatile feed constituent j teady rate for a relatively 


\\ t vais of distill 
Sie pemtoct with analysi f distillate 
cracking catals streams in the steady st 


constituent is incorporated into the ' tion of the tracer rapid 


lyst, and case ' ynta 
mn Bs yong : : mination of the total whivity passing 


performance through the distillate and through the 
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What Kind of Tracer for Large-Scale Studies? Advantages of . . . 


|. Half-life between 7 and 30 days. A shorter half-life imposes problems of .. . Slow, steady injections 
scheduling, and the larger quantity necessary for the synthesis stage prior to the 
tests introduces a greater radiation hazard. A longer half-life imposes possible ® Fluctuations in unit operation are de- 
problems of lingering radioactivity in refinery equipment; this could require extra- tected readily, and performance can 
ordinary precautions if an emergency shutdown occurs too soon after the test be averaged 

2. High probability of gamma emission per disintegration. Since analysis by 


®Phenomena such as adsorption of 


detection of gamma rays is more convenient and sensitive (1) than that for beta 
tracer are less likely to interfere 


particles, it is the gamma emission that is utilized, and beta emission merely poses 

an extra contamination problem. Thus, it is desirable that the gamma beta ratio ®This method is more accurate since 

be high integration of long concentration 
3. Energy of gamma photons >0.2 Mev. The efficiency of detection of low- “tails” is not necessary 


energy gamma roys falls off rapidly as the energy decreases, and accurate coli- 
: . * Accurate time of sampling is not 
bration of monitoring arrangements becomes difficult 
necessary 
4. Specific activity >0.1 mc/millimole. Since activities of the order of 100 me 


are frequently used in a test series, the physical amount of isotopic compound 
becomes too large for facile handling in the synthesis stage if the specific activity ses Fast, pulse injections 


is iow 
; ® Extra data on flow rates, recycling, 
5. The isotopic element must form a compound with certain necessary chemical 

and mixing characteristics are ob 
and physical characteristics. t d 
ained. 


6. Any daughter radioisotope must exist in a chemical form that behoves 
chemically and physically like the isotopic compound used ® The method is simpler to perform 





In Distillation Units 


in be counted by be thermally stable (must not precipi particularly serious with certain sur- 

inter in the sample or by tate) at the temperatures encountered face-active compound Phe possibil 
inter against it. Much Also, since the concentration of the ity of adsorption with the Amberol 
in be obtained by mount- isotopic compound in the distillate is compound was checked in a separate 

on pipelines of the dis quite low, it must not adsorb prefer experiment, performed in another di 
tself, and observing the entially on the surfaces of the unit tilling unit Iwo sample ol isotope 
tivity These coun- The barium salt of a high molecular with identical activity (O.1 me but 
ilibrated to register the weight phenol, “Amberol’’* waschosen widely different amounts (0.078 milh 
pecifie activity of the asasuitable compound Pests demon moles vs. 10 millimoles), were injected 
strated that the compound had negligi- successively into the unit Total ma 
ble volatility and was sufficiently ther- — tivities passing a counter in the residue 
of Tracer mally stable. It is not known in what line were closely similar, indicating ad- 
ile studies of this type chemical form the La'* daughter exists sorption was not a problem in this par 
iracteristics are essential but in all cases it remained with Ba'* ticular system with an amount of iso 
ire listed above Since the concentrations of active topic compound of the order of 0.1 

the Ba'*-La'* - compound in the distillate are quite millimole Adsorption might still pre 

the criteria most small (~0.1% of the injected material sent a problem in a system with con 

vailable from Oak appears in the distillate the possi densers or coolers with a larger surface 

mt, and has a half bility of selective adsorption of this 

hr for the La! compound on the condenser walls must Test Procedure 
er-free The de be borne in mind his is found to be Phe technique was applied the 
on the average study of a refinery vacuum flasher unit 
ind 2.0 beta parti- shown in Fig. | During the test 
” disintegration ‘ pound tained fror toh which required several da the oper 
k 30 kev photons ” oe Te Suro ition of the flasher was maintained at 
vith crude oil nearly constant conditions Phe unit 
feed, where the produced distillate containing approxi 
nonvolatile con- mately 0.4% of nonvolatile material.* 
must be present The location within the unit at which 
oil-soluble and yy ee) 


the compound must i distillate for trace metals 
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TABLE 1 — Results of Entrainment Tests 


Injection ile 


Distillate reflus 
Furnace outlet 
Transfer line (pulse 
Transfer line (cont 
Cyclone closure 


tunback line 


* Fractional entra 
head with vapor fror 

’ Injection i onto the 
or separator, ae in 

t The vessel containe 
tially equal signal later 

§ entrainment 7 


gas injected in th 


Fractional 


entrainment* 


(AH) 
200) 
REALE) 





atomization or other 
ment occur Was so 
1. An injection 
into the top of the tr 
mine optimum time 
pling and the extent 
of distillate at this pe 
2. Injections then 
cessively at each 
furnace outlet, trar 
closure, and atrippe 
activity in the disti 
pitch lines 
» % Finally a con 
over a period of 75 n 
at the transfer line t 
calibration data for 
counters, to test the 
ation of the flasher 
accurate data on exte 
Three pilot) run 
amounts of activit 
tion on the aectivit 
pected and the time 


monitoring and samp! 


Preparation of Tracer 


Nonradioactive bariun 
berol was prepared | 
moles of hydrated | 
aqueous solution 
Amberol in toluen 
80° C. The toluene 
the desired compound 

Inactive impuritic 


* 


ter® were removed {1 
ing carrier barium cl 
solution of Ba'*-La 
precipitating the bariu 
from a mixture of con 
chlorie acid and eth 


salt was then taken 


80 


ved to exchange 
marium salt of Ambere 
ixture for two hour 
luene phase then 
ill ill the activit 
A total of 64 me ol 
worporated into 24.5 mi 
otopie compound for the te 
i removed ind 
doin 
is nec i! 
to be injected in certau 
ts into vessels with content 
ressure and high temperature 
onditions are likely to produce 


iporization and resultant entra 


ent with solvents of ynificant olu 


tilit The rachoactive 
checked for homogeneit 
ind was then apportiones 
ection vessel Phe hor 
further cheeked b 
vliation from each 


eight of radioactive 


Injection Procedure 
For pulse injection 
el was attached b 
to the top of 

otope (hig 

with pitch containing 

Darium salt of 

be injected along 


reduce the PL 


FIG. 2. Stainless-steel injection vessels 
were also shipping containers. Smaller 
shown between the valves—were in 
i.d 12 in long with pipe threads at 
each end plus threaded collars to accomo 
date caps. Larger vessels were 2', in 
id. X 12in. Al in.-long tapered sec 
tion ended in a short length of »-in 
stainless-steel pipe, threaded for attach 
ment toa valve. Large end was threaded 
for a cap. Small vessels were used for 
pulse-type injections, large ones for con 
tinuous injections and flushing. At test site 
cap at one end of vessel was replaced by a 

in. gate valve. A -in. copper tube 
connected gate valve with flasher. It 
passed through a packing gland and an 
open gate valve of flasher and was in- 
serted so that material was injected at 
proper place in pipeline 
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oving at high 


ection system was 
,-In. copper tubing 
The 


and 


ti giass wool 
ited to ~ 200° Ff 
tion all alves except 


nection vessel were 


signal for injection 
vas opened, allowing 
enter the pipe within a 

When the 
the injection 
the 


minutes in 


seconds 
vas used 
one minute tor 
on and 75 

nyection 


of injection used was 
ept in one respect In 
iir bubble was 

ilve at the base of 

sel, and when the valve 
| opened, the bubble was 
the isotope with the 

A different type 

remedy this difheulty 


Sampling and Analysis 


() thi ection iwnal sampling ol 


tillate streams (and in 


ection, the runbach 
The 


impled in the 


runback 


e the stream 1 
how pressure 

i gravity head 
eams in the pulse 
ud flow was 
myection and 

me rate during 
riod Salnple 


on canes dur ng 


vere selected 
ds of the pilot 

information 
he continuou 
re collected at 
e being taken 
cline prior to 
it the sample was 
iaterial flowing 
! amples in 
rred while hot 


rred to | quart 


temperature 
two method 
counted 
scintillation 
} 


vere 


OaKeT 
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2. Pitch and r 


cause of their high co iscosity 


samples be 
were 
counted ‘“‘end-on vithin the 


shield by the Site 


samne 
inter, by invert 
ing the quart can containing the sample 
end of the coun 


Although 


third as sensi- 


ind resting the crystal! 
ter against the can bottom 
the method is 
tive as the ‘ dip 


activity ol 


ibout one 
the higher 
the 


method 


these imples made 


The “dip 


method easily applic 


and “end-on”’ counting arrangements 


were cali 


as applied to Ba'* 
brated against a standard solution 


Monitoring 


Since the runba lin carries «ce 


entrained pitch down to the stripper 


section, it provide itive indica 


tion of entrainment trom the 
Interest in the 


cyclone 
source of entrainment 
primarily was connected with cyclone 


behavior; use of runback data is neces 


ary to distinguish cyclone 
that of the 


performance 
whole It 
of determination 
of entrained activity that is more relia 
ble than ex of the distillate 


in which the specif wtivity is 


Irom unit a i 


ilso affords a mean 


imination 
much 


lowe! Sampling the runback liquid 


would provide results of relative high 


LeCUrAC' howe el I reasons given 


tf 


ibove the SILTED POLITE hittin iltue nre 


se Vere Only in the run under stead 


tate condition {i meaningful re 


ults be obtained b ple analysis of 


the runback fluid 


lo determine instantaneous specific 


activity levels in the run 


back line but also in other 


particularly 


portions ofl 


the svstem monitoring scintillation 


counters were employed In each ex 
periment, a maximum of four were used 
in positions shown in Fig | The 
sites were carefully selected to provide 
high sensitivity and minimum inter 
ference by neighboring lines 
Ihe counters were mounted so that 


their l-in. sodium-iodide crystals were 
close to the pipe insulation with only a 
small air gap to prevent heat conduc- 
In nearly all cases 
tandard 
i lagging Heat 


’ 
{ 


from the insulation was not mi 


tion to the counter 
the pipelines were f-in. line 


2 


with 2-3 in. of magnesi 


loss 
ment to require stricter insulation pre 
Platforms were erected be 


that lead 


cautions 


low the counters so many 
hielding 


with re 


brieks could be used for 


( ounters were onented pect 


to the pipe to give optimum hielding 


of the ervetal Shielding effimency 


was determined from the counting rate 


resulting from 
held at the injection points and at the 


exit of piteh from the tripper These 


exposure to i ouree 


corrected or i | pac 


corded 


eounting rate 


ource, were 0.02% of tho 


by a solution of 1 we liter mont 

tored pipe 
Powel! supple ied ee r eireuit 

room 


flashes Che 


connector ! ni 


operated it the 
leet 


were 
ibout SO from the 


counter and all 


Flow Diagram 


yitch fron 


If the 


é alripper 
i 


jiu neo 
al Pi 


q- ( ime constant 


ick frear i 
qiven by 
nilay ez 


le mperature throughou I i 


could he de ed on a weight 


preésston 


hai lf the tota wl j leaving the 
tripper ta A, the tot ount recorded in 
on the recycle 


lime t at P in the 


lrean would be phere 
v.12 
The lotal actiml 


ou rale are en 


tream. and the 


Ti 
lie t nes req r the number 
lolal counts ] ( ft actiwily in 
lem. and 


any part of suc 


calculation of A, i ( } . VY. value 


Refius 


De-entroinment tone 


Separation tone 


Quench 
recycle 


@ Monitoring points 
Pitcr 


FIG. 3 


uum flasher by means of which data from 


Simplified flow diagram of vac 


monitoring counters were evaluated 


from a monitor at P 


tream merely require ising the appro 


flaw rate 


pf rate 
81 





7 nnn Oman 


Pitch monitor 
——O-— Pitch sompies 
—-——- =e RUNDOCK Monitor 


~--4 »---Runbock somples 





' 


io? . 
0 50 60 


me otter njection (mir 
FIG, 4, 


steady-state conditions over a period of many minutes. 
record are due to disturbances in runback flow from sampling 


toring specific activities agree since these data were used for monitor calibration 


closed in polyetl lene hi wit nd suibration In all case 


wires emerging trom t DOLLOM BO ‘ Luibrations we 
to protect the system fr i i pond with sealer 


act pite! j 1 Operation of mon 


Since specity 
could be determined a the ratemeters were 
used as a standard to « ree | the counter wer 


trations of piteh in the timum high voltage 


and since specili wet before the i otope wa 
back fluid could be et 7 ‘ it With the isotope 
ground wa 


At the tel 


pulsed injections o1 
ing counters, extra eff 
obtain quantitat 
these two stream 
counter Output 
ratemeter multi 
scalers, and total ex 
for selected period 
specific-activity peal 
This system wa 
the serious difficult 
enced when pulse 
were fed to input « 
and ratemeter In 
ment slight differen 
tion level of the two 
in significant differs 
counting rate. In 
proved arrangement 
ratemeter record 
with the sealer co 
period, Difference 
experienced, with ar 
ol +108% ) 





scaler counts wer 
grated ratemete: 
period Some of tl 

could be account FIG. 5 


‘stablishing the 
establishing the ment section. Recycle “echoes 
ratemeter record 


possible in the 


Specific activity of pitch and runback in continuous injection, which provided 
Dips in the runback monitor 
Sampling and moni 


with that calculated on basis of flow rates and pipe volumes. 
rapidly, then decays monotonically 


ratemeters, but 
meter records were continued 
chart speed until no turthe: 
rate occurret 
Kground countin rates used 
to obtau 
ils 
ounting 
nent 
siy-state ru! in whicl 
decrease in background bet en 
tial and fina 1e8 Was applied 
the injection period Ove 
e of the experimental program a 
lual build ip Of bat kground to t 
90 ree times the 


d: this wa undoubtedly due 


initial value i 


rption ot} otope on the pipe 


Stream Activities 
(/aiculations of tota icti 
from monitor data are 
ition Tota 
count 
times 
efiecti 


equi 


irrangel 
re in situ bD 
counting 1 recorded 


lous Injector nen 


Pitch monitor 
~--(>r-=- Pitch somples 


—-——--—— Runbock monitor 


me ofter Inje on (min) 


Specific activity of pitch and runback after cyclone closure injections This 
is representative of data obtained in pulse injections into unit ahead of de-entrain- 
are clearly evident, 6.8 min apart 


This timing agrees 
Entrained activity rises 
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Fig. 4 


letermined 


Actual specific 
by sample 
ratio of the epm observed 

in the stream (the latter 
ng a density 


the 


correction 
effective volumes of 
for runback 
1.72 and 2.11 


complex calcula- 


counters 
reams ml 
More 
total counts and aver- 
minutes on the inje 
late reflux gave 5.45 ml 
at the distillate line. 
ire about 60-70 % of those 
mulated arrangements 
the 
in the 
but a 
n.) deposit on 
could have this effect. 
total 
specified interval were 
i the The 
f the ratemeter records 
slightly by 


rator The cause of 


reduced sensitivity 
not definitely 


n ely ij 


Known 


sues IO! counts 


following way. 


comparison 
sealer count 
The 


counting 


wecurate 


time period 


ip) 
rute 


round 


nd net-counting 


tructed 


ruts 
The 


fined as ¢ n 

l equation J// 
by TS, 35.7 
runbach 
The 


be caleu 


infinite time 
the total a 
ww rate, Is ¢ 
records, u 
convert 


monitoring 


Results 


above man- 


It is appar- 


tivities in the 


entrainment of 
irred in enc h ifi- 


r point of en- 


nstream of the point 


kK liquid returns to 


is concluded that 
er area together 
of the volatiles 
produce small 


re entrained in the 


cur- 
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ine Was 


re-entrained fluid « 
the di 


Pitch monitor 
~~~) Pitch samples 
——--—— Distillate monitor 
~—-<>—- Distiliote somples 
——-—— Runbock monitor 


¢/kg) 


\_ 


Activity ( 


ecific 


So 
=? 


Time after injection (min) 


FIG. 6. Specific activity of pitch, runback, and distillate after reflux injection, Part of 
the activity introduced onto the top de-entrainment tray is seen to appear almost 
immediately in the runback stream by some bypass mechanism with most of the 
remainder arriving over a minute later. A single small recycle echo is shown in pitch 
Distillate monitor and sample curves superimpose well by definition since they were 
used to calibrate distillate counter 


rent of 
Witl 
data 


erhead the 
ion the 


to ob 


lraction re-entrain 


ind a the 


ma imined fu t the branch point 
nto the 
entrain 1,/2(1 
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in 1, 1,+ Ag, 18 eA 
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the flow 
perature at 


0.49 
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nent 


entrain 


since 
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In i 
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ected 
simple stem, 
leed to tl ! 
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known 
oughl rat corrected 


the by trie 
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through 
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pa 


equal that pa 
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the to 
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considering tha flow 
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ection 
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passe t! bel 


the in 
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experitie nt wa 
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rhe 


whole 
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given by 


i, 
ol 


where 


Values 
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total activit 
relative to that 
activit 

the distillate from all injectior 
activity 
directly, 
to 


may 

directly the 

tillats 

injection As « x per ted 

ing influence of 
er the pitch 


nitrogen gas 


The 


injected is too small to be mor 


injection U 
des 
entrainment 


itn A 


ed Injer tion into t 


tillate reflux ind is too small in some 


ignes reliable anal of 
samples. The ifie acti 
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Conti 
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this 
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Quantitative Electrodeposition 


of Radiocobalt, Zinc, and Iron 


By C. J. MALETSKOS* 
and J. W. IRVINE, JR.' balt, gine ind iron 1s 
technique for preparing co 
VM assachusetta I natitute of ‘ nology she for 
Cambridge, Massachu 


Qu intitative electrodenpo 


beta-ray and 
SOUTCeS BO prepared 


irface density ire 


nanding 
When 


" used 


singers 


Irom 


iss 
iration time per 


One technician 





TABLE | 


Procedures for Electroplating 


Solution mi 0 10) mg r" Imi CoSO, (10 mg Co/mil 

1 ml Co®* tracer solutior 

25 ml 1M triethanolamine neutra 

> ml sat. (NH,)8O 2ml 10M NaOH 
211 listilled HO 


composition 


Current (ampere 

Voltage (volts 

Time (hr 

Initial pil 

Final pH 

Initial solution 

color p deep pink 

Time for colorles 


solution (hr 


* Procedure 

t The procedure 
fere with plating Ps 

t After 1.51 
pul at 6-7 


NH 
SM HLSO, 
‘) 
s 


) 





TABLE 2-—Test for Completeness of Electroplating”* 





Solution 
com position in I prt n 5 ml aceta 
nd NH,OH 1M NaA 
0.25 ml 0.1M 
»mlOOlg 


Shake 


Colors in 0-10 
ue range 
extractant 
phase 


ACuUeOUS ph ‘ 


* Colors produce 
na teat sample ; { 
t Singly disti 
; Precaution 

§ Dithizons 
is prepared by di 
pered dark bottle a 

© The a,a’-diy 
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Baw AND ATOMIC ENERGY 


‘These ‘Iwo Facts 
are naturally complementary 


SINCE 1867 B&W HAS BEEN A LEADER 
IN STEAM GENERATION 


B&W’s unmatched experience in designing, fab- 
ricating, erecting and testing all types of steam 
generators using conventional fuels, has been 
of prime value in the development of B&W 
Nuclear Steam Generators. 

Recognizing that the heat source is the major 
difference between nuclear and standard fuel 
steam generators, much of the equipment needed 
for the utilization of atomic energy is a projec- 
tion of that which B&W has been building for 
decades. The basic techniques, skills and facili- 
ties to make complete nuclear steam generators, 


SINCE THE MANHATTAN PROJECT 
B&W HAS BEEN CONTINUOUSLY 
ACTIVE IN NUCLEAR ENERGY 


from the fuel elements to the turbine throttle, 
have long been accumulated through related 
experience. 

Every B&W Nuclear Energy System developed 
represents the combined knowledge gained 
through long leadership in the field of conven- 
tional steam generation, active participation in 
a large number of AEC-sponsored projects, and 
finally, a continuing, intensive program of inde- 
pendent nuclear research, The Babcock & Wilcox 
Company, Atomic Energy Division, 161 East 
42nd Street, New York 17, N. Y. 


BABCOCK | 
«WILCOX | 
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Foster Wheeler’s exceptional facilities for 


EAVY FABRICATION 


can solve your toughest forming, machining 


and welding problems 


This huge, 8000-ton hydraulic beam press easily per- 
forms bending and forming operations on steel plates 
up to 9 inches thick and 39 feet in length. 





Here, on one of the largest double housing planers in 
the country, welding grooves are machined in one half 
of a cylinder for a large pressure vessel. 


Twin arc automatic sub- 
merged arc welder joins two 
longitudinal half shells for a 
6-inch thick pressure vessel. 


With four large and exceptionally well equipped plants — 
at Carteret, N.J., Mountaintop, Pa., Dansville, N.Y. and St. 
Catharines, Ontario — Foster Wheeler offers a unique fabri- 
cating service to industry. High-pressure vessels, heavy-wall 
pipe and unusual weldments to Code requirements and be- 
yond, as well as your lighter fabrications, can be produced 
by the most modern and ef- 
ficient methods, with sub- 
stantial savings in time and 


cost. 
For More Complete Information on Foster Wheeler fabricating fa- 


cilities, send for your copy of our new, 20-page Bulletin No. GS-56-4. 
Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER \] WHEELER 


NEW YORK + LONDON «+ PARIS « ST. CATHARINES, ONT. 
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e 24 samples a day. 
nstaliation 
20,000 


0.000 zine. and 


Fire polish 


OIC" max. od. x 
“4 id. Pyrex gloss 
pipe flanged at one 
end 


Textolite sleeve 


«.* 
=< -1 %q SS. hex. nut 
| 


{~~ Foirprene gosket 


Copper planchet 


Cell bose 


From 
more than 800 
iron 








ELECTROPLATING CELL consists of glass 
pipe (from Fischer and Porter Co., Hatboro, 
Pa Copper planchet on which sample is 
deposited is held in place and 
on flanged end of pipe by stain- 
cell base. Leaks are 
gasket between planchet 
Textolite sleeve between nut 
and glass prevents metal-to-glass contact. 
Electroplating unit is shown above 


14, No. 4 - April, 1956 


electr 
entered 
ess-stee!l nut and 
srevented by 


anda glass 


Vol 


You can solve 


many of yours 


ditticult 


piping 


problems 


@ Chemically inert 
will handle all corrosive 
liquids, petroleum prod- 
ucts, gases and solvents. 


@ Life-long flexibility 
will not damage or fa- 
tigue under severe vibra- 
tion or repeated expan- 
sion and contraction 


© Outstanding electro- 
chemical properties 
eliminate electrolysis in 
the handling of chemicols, 
acids, etc 


© Wide temperature range 
—flex perfectly over a 
wide temperature range 


‘John Crane” Bellows are a positive answer 
in the transmission of “‘hard-to-handle”’ 
liquids and gases... including the most de- 
structive corrosives...at temperatures from 
-300°F. to +500°F. Typical applications 
are vibration dampeners, expansion joints 
and connectors for misaligned couplings. 


Made from a special densely molded stock 
and so machined that there is no inherent 
stress of their free length — they expand and 
contract with equal freedom of motion. End 
flanges of French-type gasket construction 
facilitate easy assembly and assure a leak- 
proof seal. Available in a full range of stand- 
ard pipe dimensions from \% to 12 in. 

Bellows are also available in a wide range 
of designs for metering pumps, pressure ac- 
cumulators, batching scale connectors, etc. 


Further information on Teflon parts and products is 
available in “John Crane's” 12-page illustrated catalog, 


“The Best in Teflon.” 


Send now for your free copy 


Crane Packing Company, 6449 Oakton St., Morton Grove, 


Ill. « ‘hicago Suburt 
Ont 


In Canada: Crane Packing Co., 


Lid., Hamilton, 


* Du Pont trademark 





CRANE PACKING COMPAN 











LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE—BRINE—etc. 


Ura 


Pioneers in Lithium 
since 1901 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 


ESTABLISHED 18695 





General Mills Mechanical Arm installations at 
Westinghouse Atomic Power Division 


Remote handling of radioactive Continuously variable power 
materials is performed safely and and speed controls are easily mas 
easily with the « General Mills Me tered and eliminate many of the 
chanical Arm. restrictions found in hand-powered 

This versatile unit duplicates or position-controlled mechanisms. 
any motion of the human hand FULL DETAILS on the Mechanical 
and arm; it can assemble and dis Arm are yours for the asking. Write 
assemble complicated machines, to Dept. N-8, Mechanical Division 
lift as much as 750 pounds, handle of General Mills, 1620 Central 
delicate objects. Ave., Minneapolis 13, Minn. 





MECHANICAL pivision or General Mills. Ince. | 


amples have been prepared and meas- 


ured during the past ten years 


Procedures 


Although there are numerous pro- 
cedures in the literature (1) for the 
‘quantitative’ electrodeposition of co- 
balt, zinc, and iron, these are generally 
designed for 0.1—0.5 gm samples and do 
not remove the last 0.1—1 mg of metal 
from solution. To get consistent de- 
position of 5-10 mg of metal with bet- 
ter than 99% recovery, the solutions 

id plating conditions had to be modi- 
fied extensively The solution com- 
positions and conditions for carrying 
out the electrodeposition are sum- 
marized in Table | 

For samples of radioactive cobalt 
zinc, or iron isolated from biological 
tissues, the amount of carrier added to 
the plating solution is adjusted so the 
final amount of metal is approximately 
that indicated in Table | Variations 
of 1O% in this quantity cause variations 
in the self-absorption in the sample and 
consequently in the counting rate of 
only about 2%. 

At the end of the designated plating 
time for each procedure, a 1-ml aliquot 
of the solution is removed to test for 
the completen of deposition as de- 

ribed in Table 2 

If the test aliquot contains <1 yg of 
the element, operation is stopped and 
the cell is removed The solution is 
quickly decanted and the cell and sam 
ple are rinsed with distilled H.O. The 

ample is removed, rinsed again with 
distilled H.O, and air-dried with a jet 
of clean dry al 

If the test aliquot contains >1 yg of 
the element, plating is continued and 
the test for completeness of deposition 

s carried out at 15-min intervals until 
i satisfactory test is obtained 

The adequar y of the completeness 
tests was determined by adding the 
ippropriate amount of carrier to the 
residual plating solutions and plating 

The residual radioactivity in 
these samples was in agreement with 
that predicted by the tests. The limits 

tests were chosen to represent a 


deposition olf »99.5% of the sample 


Sample Characteristics 


rhe cobalt samples from either pro 

lure are formed as bright-gray, hard 
rm deposits After a period of a 
veeks, an oxide coating dulls the 

ghtness of the samples but does not 

ct the counting rate significant! 

Che zine samples are formed as dull 


gray, hard uniform deposits 
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NEW FRONTIER 


had to puta man on the moon, we could do tt 


rit 


promptu statement was not a matter of idl 
It was a statement of a positive and scien 
as provable as if he’d said the Aleutian 
and contingent only upon three prime requ 


1e, money, and necessity. And by 


he meant today’s mindpower and facilities oper 


ating under the most advanced concepts of research 
and development 


Those concepts as practiced at Martin today would 


he ¢ 


ential to the fastest possible solution of any 
omplex flight systems problem now within the capac 


ty of man to solve, 


It is this that has established Martin as on 


of the 
prime forces in the coming conquest of the new fron 


Space itself 
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for 
REMOTE 
OBSERVATION 
and PHOTOGRAPHY 


a typical solution 
to problems involving... 


© RADIATION 
° HEAT 

* PRESSURE 

e TOXIC GAS 


A Kollmorgen Periscope may be 
the answer to your remote viewing 
and control problem. In most cases a 
scope of standard design and con- 
struction will meet the requirements. 
Where engineering is necessary, we 
are fully equipped to handle any de- 
sign or engineering problems 

If you have a project calling for an 
industrial type periscope or for any 
precision optical system, check with 
Kollmorgen. For nearly half a century, 
we have designed, developed and 
manufactured precision optical prod- 
ucts including Naval Periscopes, Fire 
Control Devices, Projection Lenses and 
Navigational Instruments for Industry 
and for the Armed Services 


check these advantages . 


e True Color 

Sharp Definition and Clarity 
Completely Reliable 
No Operating Cost 
Low Maintenance Cost 
Photo Accessories Available 
Selective Magnification 

Send for Bulletin 301. 


KOLUMAORGEN a. 


CORPORATION 


Plant: 347 King Street, Northampton, Massachusetts 


New York Office: 30 Church Street, New York 7, New York 


the appearance of the samples ¢ hanges 
slowly, darkening over a period of 2-3 
months and eventually becoming black 
During this time the counting rate does 
not change significantly, but it does 
1 1~2% decrease by the time the 
mples become very black. The sam- 
then look as though they were 
red with carbon black but the coat 

s firmly adherent 
iron samples are formed as 
light-gray, hard uniform de 
After a period of a few weeks 
xide coating dulls the brightness 
ot the samples but does not signifi- 
cantly affect the counting rate of either 
Fe” or Fe Over a period of 1-2 
mont! the oxide coating reduces the 
counting rate of Fe by ~2% There 
no further reduction in the counting 
rate if the samples ire kept in a clean 

iry storage area 

rhe uniformity of deposition within 
i sample varied by <10%, as deter- 
mined by numerous autoradiographs 


of each s ample type 


Electroplating Cell 


The electroplating cell has evolved 


a number of intermediate 
form now considered 

cell (Fig n be assembled 
and easily, is convenient to use 

loes not develop leaks after assem- 
The metal nut and cell base are 
enough so that the cell stands 
requiring no rack to hold it when 


the plating solution is being prepared. 


Che surface area of these metal parts 


Is lareé enough to dissipate adequately 
the heat produced during the plating 


temperature 


ited metal ad 

’ pper planchets 

cleaned with acetone to remove 

ise and, just before with dilute 
Phe iirprenc 
washing witl 

r in dilute HNOs followed by a 

listilled H,O rinse The same gasket 


can be used many times 


Electroplating Unit 


rhe electroplating 
{ six cells 
current controls 


(one cell ase 


separ itely 
are connected in series with 


» dropping resistors across the 


April, 1956 - NUCLEONICS 





HOW TO SAVE TIME AND MONEY 
ON COMPLETE BELLOWS ASSEMBLIES 


No matter why or how the bellows 
principle enters into an assembly, Fulton 
Sylphon can assemble the right bellows 
and related accessories or mountings 


into a complete device that meets your 


FULTON SYLPHON 


LOWS 
HEADQUARTERS, 
I 


As the No. 1 source for bellows and bellows 
assemblies, Fulton Sylphon furnishes a wide 
range of characteristics and sizes in many dif- 
ferent metals. Single or multiple ply, and braid 
covered bellows constructions are available 
for various abrasive and pressure conditions. 
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specifications. In doing this Fulton 
Sylphon offers important design help 
specialized skill in joining bellows with 
other members, and modern production 


facilities for on-time deliveries 


4 CONTROLS COMPANY 
Contras 


FULTON SYLPHON DIVISION Knoxville 1, Tennessee 


Have your Bellows Engineer call. 


Send Bellows Engineering Catalog GNN 1400 


Nome. 


Company 


Address 


City State 











Dr, Lewis Larmore (right) discusses fundamental problems of radiation transfer in infrared detection 


with Dr. T. Teichmann (center) and Experimental Physicist Freeman Hall 


MISSILE SYSTEMS PHYSICS 


Advances in missile systems technology are measured to Optical instrumentation for spectrophotometry and 
a great extent by increasing demands imposed on the emissivity measurements and shock tube 

ability of experimental and theoretical physicists spectrographic studies 

With problems of new magnitude now being approached, 
a high degree of creative effort and individual initiative 
is required. 

New developments at Lockheed Missile Systems Fundamental and applied experimental nuclear 
Division’s Aerophysics and Nuclear Research Labora- research, using the Lockheed 3 MEV Van der 
tories offer a wide range of assignments in fields such as: Graaff accelerator 


Aerophysics of high-speed vehicles, including heat 
transfer, flow field and associated areas. 


e Experiments with shock tubes and their associated 
problems of instrumentation including studies 
involving high temperatures and high Mach numbers. 


Specialized nuclear reactor system study, design and 
development 


« Infrared measurements of atmospheric transmission Those possessing keen interest in these and related fields 
and emission from various sources of endeavor are invited to write. 


Soe ved MISSILE SYSTEMS DIVISION research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NUYS, CALIFORNIA 














AMERICAN 
PHIIYSICAL 
SOCIETY 
MEETING 


Washington, D.C. 
April 26-28 





Senior members of the 
technical staff will be 
available for consultation at 
the convention hotel. 

For interview phone 


Columbia 5-2000 


NEW 
RESEARCH 
ABORATORIES 
ANNOUNCED 


Plans for new research 
tories at Stanford 
rsity’s Industrial Park, 
Alto, Calif., have been 
inced by Lockheed 
Systems Division. 
iction is now underway 


Skboed 


MISSILE SYSTEMS DIVISTON 


115-volt d-e line t vide three over- 
lapping current ranges extending from 
0.1 to 1.2 ampere When less than 
six cells are being used, resistors of 
appropriate value are switched in to 
take the place of the cells 

The anode for each cell is a helix of 
platinum wire wound around a glass 
tube and sealed through the end This 
is driven by a 115-volt a-c motor at 
1,525 rpm The electrical connection 
to the anode is made by a wire running 
up through the glass tube and soldered 
to a metal shaft that is cemented to 
the end of the tube he metal shaft 
is connected to the motor shaft by an 
insulating sleeve and is connected to 
the d-c voltage supply by a brush con 
tact mounted on the motor support 
The cell is held in place between a 
spring-mounted negative terminal (a 
large flat metal disk) and a fixed metal 
collar that contains a Fairprene gasket 
contact The 


inside diameter of he is large 


to prevent metal-to-glass 


enough to pass tl inode and to 


allow a pipet to be inserted to remove 
an aliquot of the plating solution with- 


out disassembling the system 


We wish to acknowledge the 
from Dorothy Kuchta 
Thompson, Jean Claflr Vary La 
and Sidney Millen Thies work waa sup 
ported in part by a grant from the National 
Institutes of Health and by contracts with the 
Office of Naval Research and the U.S, Atomu 


Energy Commission 
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Remelting May Permit Reclaiming 


Uranium-Contaminated Metals 


By P. B. KLEVIN and W. B. HARRIS 
Induat H ene Branch, Health and Safety Laboratory 
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PROMPT 
DELIVERY 


A GRAM 
OR A CARLOAD 


OXIDE 


(SEVERAL GRA 


FLUORIDE 


NITRATE 


AND OTHER SA 


neutron 
absorbers 


GADOLINIUM 
SAMARIUM 


EUROPIUM 


WRITE FOR TECHNICAL 
DATA 


World's largest 
producer of rare earth and 
thorium chemicals for commercial 


atomic energy use and industrial applications 
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1 
ithinill 
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where no ventilation 
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vere taken direct! 
to evaluate the health 
iranium-carrying dust 
After remelting, surface 
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samples 


for ural 


imple re 
hould exist from 
ch remelting 
singie exceptior 
during the remelt 
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Results of Decontamination by Remelting Uranium—-Contaminated Scrap 


Direct radiation measurements Smears 


a-dpm /100 em* a-dpm /100 en 


High 


OO inside 18.200 73,000 24.000 
90 outside 21.300 26,500 15.500 


thick 10 inside 17,500 18,750 15,600 
10 outside 6,250 6.800 6.000 


10 120 200 100 
10 120 200 100 
rough top slag 1.160 
g through bottom slag 2,500 


ng through pour-stopper rod 1,050 


Nickel stainless (3 Ib nickel, 27 Ib stainless and chromium) 


15. 5. scrap 4 lb. and 44 in 1 x 4 1n. we rap 
4 1,800 8.750 
64 6,850 26,800 


20 11,000 IS. 750 


» slag 


Ni 5 stopp 


26.800 
120 


120 


1S.000) 


7,500 


Zan) 





Vol. 14, No. 4- April, 1956 








Results of Decontamination by Remelting Uranium —Contaminated Scrap (Continued 


lion measurement 


Sample deacr iption 


Copper 
Contaminated serap 
Slightly contaminate SOM) 1,750 400 
Moderately contaminated 1,000 6,000 2.100 
Grossly contaminated 12,000 20,000 8,000 
Remelt ; 100 100 <100 
Slag from melt 
NBS copper (pre-1042 


* Composite of 24 sampl ne ed showing 0.001 





Effect of Radiation on a Lucite Radium Applicator 


By BERNICE B. BORRMAN* ime effects from comparatively low cite were observe in rather local 
and MARTIN VAN HERIK + ntensity radium gamma ra zed areas around each of the radium 
Vayo Clinic and Mayo Four on} 4 Lucite (methyl methacrylate tule A piece of Lucite under one of 
Rochester, Minnesota radium surface applicator Fig. 1) had the tubes fell away from the applicator 
: heen made up for emergen use with hen it Was remove 

fleets produced by} : four 5O-mg radium tube 1.20 " Although there mig be some ques 
intensity radiation from nd uctive length. O.l-em Pt filter n tion that this cracking was due to ma 
Kamina sources on . )) — & placed in the radium safe at room tem ning rather than to radiation, the 
terials have been describes wh nerature When the applicator v Y Bopp and Sisman (1 
J } We have nots mantied approximately on 1 that cracking could 


ite! Intine ‘avage pattern 


of Ther ipeuti 
Mayo Foundatio 


School of the 


Reaction Chamber 


for Isotopic Exchange Reactions 





FIG. 1 Cracked Lucite about one of the By ROWLAND E. JOHNSON | 


four radium tubes on the circular applicator  Jenartment of Chemistry | 


lo la State University 


rhe usual experimenta 
radioisotopic exchange re 
us and time consuming at 


mited number of points can be t iken 





th a resultant loss in precision, We 


a veloped i reaction chamber g 





ipply ible to man tems and 








ill “ ntinuou » nit it REACTION CHAMBER used for Cl ex 
Ov con ous monitoring 

Ee Aa change studies. Window, about 5 mg 
reaction mixture to mea 


FIG, 2 Isodose curves around one radium cm*, decreases counting rate about 15 


tube (unit is 10’ rads) Total doses to 
points | and 2 were 3.1 10’ and 0.64 If the reaction is run in 
10 rads, respectively, with dose rates of tween two renuctant one 
3.5 * 10° and 7.3 10° rads hr, re oa volatile. ther 
spectively. The other three tubes con rs ct 
tributed 2°), and 19 of the doses at 

points | and 2, respectively 
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POSITIVE 


PROTECTION 
for PLANT and PERSONNEL... . 


PREVENT SPREADING OF RADIOACTIVE CONTAMINATION 
EBERLINE Porta MONITOR 


A quick, efficient and economical method of monitoring per- 
sonnel to ascertain the presence of harmful amounts of 


radioactive contamination 


Placed at a control point, all personnel exposed to radio 
active contamination pass through the gateway. When the 
Monitor detects the presence of contamination, personnel 


are directed to the decontamination area 


Seven individual detectors in the vertical frame and four 


detectors in the base survey all body surfaces 


Monitoring time is approxi 
il. 


sa bia a4 mately two(2) seconds 
saeeeeee . 





* 
s | 


Minimum alarm setting is 1.5 


¢ 2 * #) 
ae er 


background radiation level 





Less than 0.15 microcuries (gamma activity) on body sur 


faces will cause instrument alarm 


Write for complete details, specifications and experience 
determined by use 


THIS UNIT WILL BE DEMONSTRATED AT 
THE INDUSTRIAL HEALTH CONFERENCE 
IN PHILADELPHIA, APRIL 23-26 


SEBERLINE» 


REYNOLDS ELECTRICAL AND ENGINEERING CO., INC. 
P.O. Box 279 SANTA FE NEW MEXICO 


Vol. 14, No. 4 - April, 1956 





radioactive equilibratio r reat netic stirring bar agitates the lquid liquid phase eliminary exper! 
tion chamber, one form of wh note that the solution cannot ‘‘see”’ the ments with ¢ n carbon tetrachloride 


shown in the diagran L11OW 2 window To count the radioactivit 0 al ne ol about 2 min to 


Geiger-Mulle: establi iibrium Hence, thi 


tinuous determination of ym ve use an end-window 
ised with reac- 


' 


exchange tube.t This system is similar to that 
The chamber is constructed from an proposed by Norris.{ Analysis of the 


inner-member 50/50 peresr Dp ounting data and calculation of the f th xchange rate is 


Pyrex ground gia jo NW Tit ai fraction exchange is done in @ conve! my I n required 


' { , i; | 
been heated and blow: 4 tional manner juilibration of \ yoand liquid 


The window, a portion 7 a up For a ver fast exchange reaction, | ! efiect is displacement of the 


ble, is cemented in place with Arald take an appreciable time to esta! irve of exchange time on the time 


A 1946 tapered stopper joint tH equilibrium between the ipor and i ine pparent negative traction 


vided to introduce reactant m > I zero time 
ube race! 
. * * * 


*CN-5O! Ciba Co " Norris he ‘ A 4 as performed under the aus- 


York, ie We oS! hy j é tiomic Ene gy Commiseior 
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FIG. 1. Humidity- and temperature-control system is based on window-mounted commercial air-conditioning unit. Added components 
are Humidistat and relay (A, A,), thermostat and relay (B, B,), remote temperature-sensing bulbs at coils and exterior and safety switches 
(C-1, C-2), strip heaters (D), and safety interlock system between fan, compressor, thermostat, Humidistat, and heaters. Humidistat con- 
trols compressor operation—cooling coils below dew point and extracting air moisture. Thermostats simultaneously raise cold air to 
comfort temperature through strip heaters for 15-20° gradient, thereby reducing relative humidity. Remote bulbs prevent coil freeze-up 
by off-on cycle at 35-45° F. Wall-mounted Humidistant and thermostat should be 10 ft from unit for good response. Insert (left) shows 
strip heaters with louvered outlet of discharge vent removed; vent is only alteration in outside dimensions 


* |e responding difficulty in the assay of 
Humidity and Temperature Control intel ‘specimens. ‘This familia 
effect was particularly troublesome in 
U it f * ti le xperimental set-ups or where very 
ni or a oun Ing oom oltages were used. The humid- 
problem wa compounded with 
eral operators in the counting room, 
By L. E. PREUSS perature control The fir minimize ! probab true of most counting 
Edsel B. Ford Institute higt oltage leakag ‘ insulator i 9 10 in these rooms are 
for Medical Research ( ind the second is related to tl ordinarily mall and are frequently 
Detroit, Michigan leakage problem and to the equilib wed off from the rest of the isotope 
rium temperature of electrical circuit iboratory The counting room (11) 
The counting room (/, 2) in the ial Such a control system, developed f nder consideration here was 7 * 14 ft 
radioactivity laboratory (3), in itself a uur counting room, is deseribed here nd 10 ft high 
relatively new and unique architectural Vig. | Although good circuit-component de 
entity, has design demands that include rhe summer conditions of this lo rn in isotope assay ordinarily pre- 
such usual considerations as a good included varying periods of high rel les humidity-induced spurious 
electrical power supply, adequate light tive humidity, frequently in the 90 counting, experience has shown that 
and tables for computation (4 I weompanied by corresponding hig lder and heavily used commercial 
and beyond these routine temperature. During these times frequently reflect the high rela- 
(5. 6) the assay room occasionally : background counting rate was ) ve humidity by increased spurious 


quires provision for humidity and tem three times the normal valu } counting Our beta-ray assay of deli- 
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escent samples by the dry-planchet es El er CREE RR Ree 


— = = + & 
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is well as high-sensitivity 





ectrometer work were affected by 


gh humidity | RECORDING TEMPERATURES 
Air Conditioning Units AND OTHER 0.C. SIGNALS 
perfec art) Ge 


first is a water-cooled type CHART 


ndensing-coil heat is dissi- 


BAABaaae® 


p-water flow This set-up 





s up working floor space 


mong 


~ee-<+a<- 


and generally is 
Such a unit is efficient in ex 
r moisture but this condensa- 


removed by special 


pe is the familiar win 
vith the condenser coils 
room and cooled by air at 


temperature Moisture on the 





ils is sump collected and 


pret ale the condensers for ‘7S EASY 
WITH 7-E's NEW AuroRer 
COLD JUNCTION UNITS 


| heat transfer tecirculated 
es through filtering and over 
ng coils Fresh air from the 


er section is mixed with it at 





Such moisture extraction is 


us, but unfortunately for It's easy now... because Thermo Electric has solved 


one main difficulty involved in such multiple recordings 

—cold-end compensation for the thermocouple circuits. 

T-E's “AutoRef" Cold-Junction Units provide a simple, yet accurate 
solution—constant, predetermined temperature in one, multi- 
thermocouple reference junction—no longer is there any need for 
carefully maintained ice baths. 


ize, circulated air passes the 
ed water surface on the cooling 
iturating the air This inexpen 


litioner uses no floo space, Is 


ope laboratory " refers 
10 or less personnet Typically, cold-junction temperatures are controlled to +1° F, 
over outdoor ambient temperature range. The “AutoRef" Junction 
can be conveniently placed anywhere in the thermocouple circuit 


with copper output leads connecting it to indicating or recording 


described house ‘ 


hnicians 


instruments. 





Se ee ee ee ee SD YS AS ee eee eee 
LRRARSSSSALUSSESSRRARSRBRRRSRRSRSRERERRSRESEREEERRERREEEEEESEBEREEEE 


A typical unit of 36 circuits (illustrated) measures 12''x12''x12"' 
and weighs 25 lbs. Case-type and capacity can be modified, 
however, to meet specific needs. For example, the ‘AutoRef” is 
also available for standard 

li, relay-rack mounting. In 

Ga AuroRer’ SST ==" any operation requiring 
{ UNIT THERMO” > multiple recording of 
b temperatures and other 


Component List for Modified Unit 


Des iplion 


Frigidaire ARO-100-21, 
two-compressor unit, 2450 
olts 

Minne apolis Honeywell 
Humidistat, wall type H 
63A1x3 115, 230 volts, a- 


Minneapolis-Honey well 


COUPLE conditions these “AutoRef" 

ORES Cold-Junction Units set new 

ee INDICATOR standards of convenience 
OR and efficiency without loss 


RECORDER of accuracy. 


relay ty pe 

R 1S2AICMOA2 

Minne apolis Hone yw ll 
mercury-switch thermo 
tat, wall typ T 42H 1x2 
115-230 volts, a- 


Typical Application Circuit 
LIKE TO KNOW MORE? WRITE FOR BULLETIN 80O—K. 


Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 
Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


Thermo Electric 0.3uc 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


ee en EO Me ee ee ee 


(-2Z Minneapolis Honeywell 


temperature controller 


vith remote sensing bulb 

lr 415B300XA3 

Two eries-operated heat 
Chromoalox model 


8.1807. 230 volte, 60 evel 
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750 watts each 
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imply installed, and was selected be- 
iuse of its good prospects for alter- 
ition and adaptability for the small 
operation 

This model (see component list 
vith optional remote thermostat con 
trol, has a 9,900-Btu/hr capacity with 
50 ft®?/min of fresh air for ventilation 
It uses two horsepower condensing 
inits usable in either or both 
mmbinations 

Operation of basic unit. Initial 

ting of the unaltered, installed unit 


yustrated that it could not fill the 





requirements of humidity con 
for the isotope assay area (Fig. 2 
presence of several operators in the 
room heightened the relative hu 
ind caused severe fluctuation 

1 continuous operation, the unit 

to freeze condensed moisture on 

at night orint | weather and 

to block the air flow throug! 

This formed a continuous 

ith the thermostat recognizing 

the increased room temperature 

|, therefore, signaling for increased 


wration of the unt This resulted in 


flood of water from melted ice when 


THE the unit was turned off 


Alteration of unit. The control r 


juirements were: continuously variable 
= hums control do nto 359 relative 
humik mperature control throug! 


iit (from 60° | 


PRECISION BALANCE °.).0)) 275257 


in the counting room and fre 


| 


It represents a unique combination of two very juent opening of the 
important features ... speed and precision. e adced 


Speed: as many as 20 weighings per minute on repeti 
tive operations. The result can be read easily on the Cycle of Operations 
| owing Fig. | 
s as follow 


clear projection of the optical scale. 


Precision: the standard deviation is 30 milligrams over ng the norma 
the full capacity range of 800 grams. Hur 
The Mettler line of precision balances has two othe 
models, K-4 and K-5, with capacities of 4000 g and 
2000 g respectively. Write today for our complete 
' ‘ar I | } tops 
file of descriptive literature a es tal Olin aaah 


INSTRUMENT CORPORATION 


BOX 242, HIGHTSTOWN, N. J. 
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NMODIFIED UNIT 





tside reiotive humidity 
ounting room rel. humidity 


. \ 
Fy, 


aaett Rl ia 


EW// Multi-Purpose Scintillation 
Detector With Optional Accessories... 


ee ee 
st 2 
eo gs 9 —— 0 “ooo . 
tside temperature 
3 room temperature 











FIED UNIT 





Thunder storm . G 
Hoh 


« 
7 e9g0t2 
Mours 





Optional accessories include (A) 4", (B) , and (C) well scintilla 
tion crystals. Large lead collimator (0D) provides exceptional side 
shielding, accepts 20° flat field collimator (E) or special focusing 
collimator (F). Alpha and beta phosphors (G) are interchangeable 
with standard 1” crystal 


FOR USE WITH STANDARD SCALERS 
OR GAMMA RAY SPECTROMETERS 


Nuclear-Chicago’s new Model DS-5 is the first 








FIG. 2 
of commercial unit before and after altera 
tion Although temperature control of un- 


Humidity and temperature control 


odified unit was acceptable, humidity 
control was erratic; increased humidity at 
0-4 and 10-12 hr was caused by cool- 
air flow over wet cooling coils and exhaust 
of this 


Standard probe is qu 


@ scintillation wel 


room crystals 


and shielding 


near-saturated air into 


Modified unit shows adequate suppression 
of temperature and humidity fluctuations, 
particularly during thunder shower; during 


completely self-contained scintillation detector 
designed for basic counting or for the revolu- 
tionary techniques of gamma ray spectrometry, 


latter period, controls were set higher 


oom-humidity fall reflects reduced per- pin-point”’ depth focusing, or source scanning. 


This is a instrument — providing un- 
matched performance for your present require- 
ments and quickly convertible to the many new 


sonnel number unique 


and \ | 


the cool nye 


applications you'll face in the future. The most 
advanced scintillation counter on the market, 


Easily accessible switct 


a n prea 
intes ¢ f 


the new DS-5 is inexpensive, reliable and easy to 
operate. Write today for detailed specifications. 
SPREECV Leaves &s 
supplied with 1" x 1° Nal(T1) crys 


ind phosphors optional 1" x 
tal can be exposed directly 


for scaler or ratemeter use 


heater aren follower output for gamma 


trometry work 
hut off b 
heavy \ rhime 
Phis Is 


re or 2 ind 





Crystal. Normally 
s de tal. Other size cr il 

l " lucite light pipe. Crys 
A-1 and the blower | in path of radiation 
Phototube DuMont 6292 
shield 
Shielding 


nome provides l 


it reduces the rela protected by a magnetic 


ntroduces ~60° | Internal '4 \” lead ring. External lead 
thus allowing for a ‘ of lead at sides. Acceptance 
ingle at rear is less t! 5 
feedback amplifier provides 

follower positive output for 
spectrometer us¢ 10 with negative output for 
normal use fand width ifficient for 1 microsecond 
pulse height limiting for spectrom 


on lk miper iture Amplifier New 


gain of two and 


ilet vitches (C-] 


il] top the unit resolution, Provide 
‘ter use 


pening all the ci Plateau: 250 volte; 2° 


J} | 
Sige le 


ee 


Operation (with 1" x 1" crystal / 
electrical interlock. slope/100 volts. Background: Crystal exposed-—1250 
pm; with lead nose 160 cpm; with additional colli 
mation——95 cpm Detection efficiency (1 microcurie 
I at 10 cm 1400 cpm 





safety to obviate 








is Overcooling or Response Curve to 1"! 


restored auto 
1 * 
rpeerer>teath nuclear: chicago 
NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 
235 West Erie Street, Chicago 10, Illinois 
LEADERS IN MAKING RADIOACTIVITY COUNT 


ind C-2 are 





These con 
reventing icing 


| on-oO ch de-energiz 
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ATOMIC 


FUTURES 


FOR CREATIVE ENGINEERS 


Today, there are innumerable openings for engineers. 
But, if you are an ambitious, creative technical man, 
you want more than just a job. You want opportu- 
nity an opportunity to build a real future. 

At Pratt & Whitney Aircraft, we are doing work on 
an atomic engine for aircraft. The degree of progress is 
classified, however, you may be sure that there are 
still challenging problems where you can demonstrate 
your creative abilities 

Ours is a progressive organization — quick to recog- 
nize and reward professional achievement. Thus, if you 
can qualify, you will have a rare opportunity to build 
toward a fine future in this new engineering field. 


If you are looking toward “tomorrow” send your 
complete resume immediately to Mr. P. R. Smith 


Office 13, Employment Department. 
x * * 


CAREER OPPORTUNITIES FOR... 


AERONAUTICAL ENGINEERS . METALLURGISTS 
MECHANICAL ENGINEERS + CHEMICAL ENGINEERS 
ENGINEERING PHYSICISTS 


PRATT & WHITNEY AIRCRAFT 


. NITED AIRCRAFT COR AST HARTFORD 8 CONNECTICUT 


< 


« New, Higher Salary Levels « New, Advanced Educational Program: A 
nearby graduate center, established in conjunction with Rensselaer 
Polytechnic institute, offerstrainingtowardadvancedtechnicaldegrees 


All employees accepted for courses are eligible for tuition assistance 
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all the components including fan 
heaters, compressors, thermostatic con- 
trols, and relay power W here a single 
ooling system is used instead of the 
double one described, only one low- 
imit thermostat and remote bulb will 
be required 

The set-up was initially tested with- 
out the C-1 and C-2 safety switches 
Since the coils occasionally froze up at 
night when the outside air temperature 

pped, operation without C-1 and 


not advisable 


Air Flow 


The air flow is conventional with one 
eption. Intake is largely recircula- 
tion from the room with a fraction of 
de air added to insure freshness 
he air passes over the cooling coils, 
hich are below the dew point, and 
through the blowers. The excess air 
ture, thus condensed, is drained 
yutside through special drip holes in 
the base plate. Air circulation now de- 
parts from the conventional. After 
leaving the cooling coils, the air flows 
ver the remote bulbs and, if cooling 
has been excessive, C-1 and C-2 come 
nto operation to act to turn off one o1 
both condensers and simultaneously to 
open all electric circuits. The air flow 
next directed over the heater coils 
ind is discharged out of the port into 
the room These strip heaters raise 
the air to comfort temperature, at the 
ime time reducing the relative humid 

ty to desired levels 
The Humidistat and thermostat are 
at the far end of the room to 
ide for air mixing before sampling 
thermostat gives the prope signal 
strip heaters to introduce air at 
a 15° F gradient to room tem 
erature The temperature of the air 
the coils, on the other hand 


as low as 35° F before reheat 


Operation 

Routine use of this design has demon 
trated its reliability in holding con 
tant temperature and humidity hig 
ire 2 (bottom) is a portion of a time 

ded plot of relative humidit 
mall variations amount to less 
1% in each case These are due 
» changes in the personnel present and 


| 


rreguial door openings 


Summary 

rhis altered unit has been in oper- 
ition for three summers with demon 
trated reliability For large control 
changes, it was necessary for a day to 


elapse before the humidistat equi- 


' 
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Certain limitations - 
‘ooome ee TIMproved regulation 
that available outsick 

quick ad iptability to 
nel numbers, electrica 
peration, et 
ipacity should be chosen 
lemands by a fac 
init has carried the 
ing room at 
the custom 
ibout double 
inaltered cond 
till much below that 
custom units. 
of a conditioner may 
LY... Z— The Model B3 Variable Voltage Regulated Power Sup 
of the isotope labora Coninonics ply is an improved version of the standard time-tested 
Model A3 


entilation (/6) is a factor 
REGULATION ’ 


res into the adminis 


ny 


ne laboratory use and must ae : 
onsideration when using CONTINUOUSLY VARIABLE 
Since the counting CURRENT, 200 
d off, the nature RIPPLE 


pecimens brought 
be 


CVE ated | 5 
re-evaluated in VARIABLE stobilized | 


Continuously Variable... 
without switching 


VAM RIG Menai 
wee hare) 


I story handlis — 

MDDC-1414 (1947 a é ce . 
ek hae vr Leclronics 
and 5-4V Variable Voltage Regulated Power MODELS 
5-2V & 5-4V 


Models 5-2V 


Supplies provide extreme 
h may be varied continuously without 


y well filtered and requiated direct 


current output wh 
switching from ze 0 volt Maximum current output of 
the instruments may be drawn at any voltage setting 


REGULATION 


CONTINUOUSLY VARIABLE, 
CURRENT 


EITHER POSITIVE OR NEGATIVE 


y be 
RIPPLE VOLTAGE 
VARIABLE 


2232 EAST BURNSIDE STREET 
PORTLAND 15, OREGON 
BEimont 6-9292 


MANUFACTURERS OF SPECIAL ELECTRONIC EQUIPMENT 
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@ Low noise level 
®@ Precision 


®@ Stability 


65X 
MOLDED RESISTORS 





RATING —1 watt. 


TEMPERATURE COEFFICIENT 
+0.1%/°F for 5000 ol 
prox, —0.2%/°F for 10 f 


VOLTAGE COEFFICIENT 
0.02% Volt 


UPPER TEMP, LIMIT 
operation 


NOISE LEVEL 
but at extra cost we 
antee standard range 
noise than corres; 
change of 1 part in 1, 
plete audio frequency ra 
VALUES — 

Standard Range 

megohms 

Extra High Value Range 

10,000,000 megohms 

SS Mrhaty 


icviceai 


Ral 


Low | 


) ohms to 9 
Up to 
BULLETIN 4906 


has full details. Send for a 
copy. Attention Dept. OR 


+ ert, 





rT 





—Lilbhite woustriar vivision 
—— 


DENTAL MFG. CO. 10 East 40th St 
New York 16. NY 


Western Office, 1899 West Pico Bivd , Los Angetes 6, Calif 
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ROOM AIR is dried and freed of CO, in Drierite and Ascarite 
of cage to prevent toluene vapors from entering animal chamber 
is bubbled through alkaline absorption column from which CO 


can be recover 


radioassay 


Metabolism Cage for Rats 


By LLOYD J. ROTH 
Department of Pha 
( niveraily of 


/ 


Illino 


pre ) 
done 


(‘hicayo pellet 
pel 


It frequently 
mall animals with 


ind to 
the 


npopound 
ittern in urine 


\ previ 


fl 

under slight nega 
collector Clinip 
on unl 
arrangen 


irom bring 


G he Arm 
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Air is drawn into top 
Air from chamber 


ed for 
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Industrial 


Nuclear Technology 





Conference Co-sponsored by Armour Research Foundation 


and NUCLEONICS Magazine 


May 15, 16 Museum of Science & Industry, Chicago 


TUESDAY, A.M. 
Radiation Sources CHAIRMA 
Accelerators—Davis R. Dewey, I 
Robert Loftne North 
Sources C)tto 
Irvir 
D. J. Hugl 


Washington University st Lou 


Washington University, St. Loui 
Radioisotop i Fannie lins, Oak Ridge National Laboratory 
Radiation Induced i“ in Leac ion Carbide and Carbon Co 
Radiation Induce 
The Next I 


ctric | ompany 


WEDNESDAY, A.M. 
it~ Biological Applications, CHAIRMAN } V. LeRoy, University of Chicago 
Sterilization and Pasteurization rh Swift and Company 
Plant and Animal Development eld ff, Oak Ridge National Laboratory 
Medical Studi 
f Radiology, Columbia Uni 


I iz undation 


Industrial pp 0 { ( romptot National Ls il ( oOmnipan 
| otope Dilution ine rac } ! enblum ‘ ( on M 


( ompany Ine 


Wear Studies Employis ce \ Mercl f TY incinnati Milling Machi 
The Next Five Year 


WEDNESDAY, P.M 
HEO Addres 
(or 


ory 


Instrument Ce mpany 


Portable 
The Next en National Laboratory 
nformation write: L. Reiffel, Armour Research Foundation, Technology Center, Chicago 16, Ill. 
or J. D. Luntz, NUCLEONICS, 330 W. 42nd St., New York 36, N. Y. 
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NUCLEAR ENGINEERING 


Two Viewpoints on 
Controlling Boiling 


Is it worthwhile to compromise the 

basic simplicity of boiling reactors te 

ease the control probles Chis 

question raised as a result 

“How to Control a Bo 

(see NUCLEONK Ly 

12) by John MacPhee 

nuclear engineering 

Machine & lou 

wich, Conn. Here a 

the article by R, Philiy 

Alamos Scientific Lab 

Lo 

with responses by Joh 
Hammond, The boiling 

immediats 


sity of California 


ceived recog 
proposed because of it 
difficult control problen 
ent in power application 
has resulted in a number 
of the or 


As an observer not 


modifications 


of boiling reactors, | 
some of the proposed 
such as dual loop 
the o 
of the system. It 
to point out that th 


which destroy 


strongest advantage 

tor, and that designe: 

lured into 

sake of a less difficult « 
7 


comprom 


MacPhee. 


the detail necessary to 


Space 


questions raised here not 
best qualified to comment o1 
cycle design, Howeve: 
pointed out that the 
power-reactor-plant ¢ 

in large measure by the 
cation. For exampl 
application the choice 
greatly influenced b 

of maintenance, and 
weight. On the other | 
tral-station application « 
total 
However, in all application 
factor that cannot be treat 
the present hopes for nu 

to be realized. There 


106 


power output are paramount 


only diffieult but may be decei 


Reactors 


ition of a reactor design solely 


i518 


the 
Mr 


A for 


wentioned by 


one ot linpre 


Hammond 


osed- 


compromise design but rather a des 


it eliminates the disadvant ie 


ng radioactive steam in the 


nd auxiliaries while preserving 


intages of removing reactor 


th a recirculating boiling loop 
mention just one of the many re 


vd litate 


vantages, this design fac 


of 


a separate oil-fired supe 


improve the evele efficiens 


certainly many application 
is desirable 
” 
Hammond. The 
ViacPhee (see NI 
i step in the right direction 
to the 


article 
Der 55 
returned basic 


the system in his Fig. 5 The 
i 


of the control problem I sOuUnG 
two of his ted solution 


| and 2) appear workable (th 


suggee 


luting pump of his Scheme 3 vy 


pump vapor through the 


effect any change in void f: 
in unlikely arrangement 
lggest 


ch is a 
plicity. 


the use of multiple 


major retreat 


Locth 


4 
bo 


eS 





FIG. | 


on the 

of an indefinable simplicity is not =m 
ing 

ement 

the 


not 


vele boiling rear torconce pt is 


turbine 
the n j ir 


he 


ultant ind 
the I lip 
rheater 
Phere 


where 


arrangement 
anni 
and ! ent head 


scheme 


Hydraulic amplifier for rod control 





With regard to Mr. Ham 


the recirculating 


MacPhee. 
nd statements 
t vould have to pump 
to effect an 
This is an 
The 


correct 


imp ol Scheme 3 


through the core 


in vold traction 


arrangement 


ri tatements not In a re 


irt 
not once 


point 


Vapor 


ulating system 14 


Iraction at any 


Vapor 
! thu iverage 


determined by velocity of 


niet 


if I 0 is 
lo iter at the 


eore power den 


pressure (pressure effects in 
For Con 
vapor fraction decreases 


In 


con 


tant pressure and 
ver density 
reased 


niet velocity im 


the inlet velocity is 


installing a pump in the 
mer, 14 the return path of the 
Thus ur 


the 


per d 


ng the pump 


of the water and 


elocit 
fraction 


Vary the ivernge 


fluid in the 


Lpor 


that the pump will be 
ided there is 
pump to pre 


th 


liquid pl ime pro 
the 


Lbove 


ent flashing in the pump and 


ere 1s a negligible amount of 
ntrained in the do 
Another wa 

tiation ratio ol 


ntrolled via forced 


ition y a team pressure ignal 
many oil-fired boilers em 


to ob 


irthermore 


Simiiar manne! 


ential fact is 
pointed 
just critical 


effective 


The « 


Dee 


Hammond. 
o often out, are 
boiling wor 
stant 
control rod is 


to 


volume, 
d, and that 
this 


hanges tend 
the wrong 
ip) 
ent themselves 


inh 


void vol 


ction. Therefore, two main 


iches to control pre 
to compensats 


the 


» control rod 


wes, or arrange ystem 
that load change 
effect on effective 
* 
MacPhee. Wit! 


ment ind 
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Twenty feet down, neutron 

touches fuel ele 

ments. The scaler's click 

click answers from the 

hridge. Guided by its L@N 
kage control system, 

the Penn State Reactor 
es to life , 


source 


L&N “PACKAGE” CONTROL SYSTEM 
simplifies reactor operation at Penn State 


From initial scaler response to final scram, 

Penn State’s PSR Research Reactor is regulated 

by an L&N “package” control system—the first 
er produced for a nuclear reactor 


Ihe package includes not only instrumentation 
ind the control cubicle, but all the intangibles 
lesign services, engineering consultation, and co 
yrdinated planning—so important to the succe: 
of the system. This is an approach possible only 
with L&N’s nuclear and power plant experience 
coupled with a complete line of standard L&N 
instruments that can control a reactor without 


costly and elaborate customizing 
For instance, standard Speedomax recorder 
chart log count rate and log N. The linear level 


Speedomax includes the P.A.T. Control Unit so 


14, No. 4- April, 1956 


well-known to industry. This linear servo ampli 
fier feeds an output to a conventional LAN Drive 
Unit to position the control rod when the opera 
tor switches to “auto” after the PSR goes critical 


You'll hear more about LAN package control in 
Livermore Lab’s LPTR, and University of Michi 
gan’s FER, to mention only two. The principles 
involved are outlined in our booklet “Control 
Systems for Nuclear Reactors.” Write Leeds & 
Northrup Co., 4936 Stenton Ave., Phila. 44, Pa 


inetrume 


omatic controle © furnaces 


LEEDS IN NORTHRU 


Jri. Ad ND 4 





FIG. 2. Pressure control of feedwater flow FIG. 3 W ater-level control of feedwater flow 


tend to affect thi ly 
wrong direction V baile transi But these 


ment is true, the in nt ete ( yn-—baffling the 
is not vapor fraction wlerat ged water or con 
density, It was po | ou he inlet end of the fue 
article that althoug! 
affected by load cha 
direction,” the mode 
necessarily affected 
ner. The change in mod ord MacPhee. Althoug! 
resulting from a chang ix experiments dem 
mined by the power ¢ | vulating characteristi 
was discussed in cont are later Bora entire 
of the artich lemonstrated pressure 
to load ine he other t I hods operate 
Hammond. ‘Thi hire periment in mind | 1d thi ternat n od of control 
control to be sug 1 he i ‘ lve in the steam é I , f the rod setting constant. but 
tainly not claimed a ition cto WAX-3) ratil ibo effect olume 
the problem The Iw and 130 | ; resu , is me lished b 
new, nor tree [re 
tested by re pons 
listed as example 
main problem of the 
stead of doing ma 
basic advantage 
Method 1 Vo 
This original method 
Phee's Scheme 2) ma { | o-c alles drauli 
with favor by those wl thi he dismissed briefl 
reactor must be self-r t is not to sa 
certainly meets the eme blem constitutes 
directness and simp t installation 
back mentioned by } | place an upper lim 
method is that it n 
achieve rapid enough mot lesir vent sucl 
trol. However, the Borax « luring normal operation ethor re-controlled 
showed clearly that the react e 7 is method (1 
regulating and self-prot f Hammond. he control | shor I rangeme! ipproar 
very rapid change lt n by ial cle ym ti hroug! yp ou the 
only destructive tender volume 
produced by repetitive heade 
ging) as the dischar 
refilled with wate: ma 


system need not « I ‘ f At ‘ erg ‘ { j vhiel operates to reduce 
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ely cool feedwater so that 
vater temperature around 
Also, the 


core de- 


ites increases 


content of the 
that a drop in reactivity 
| balanced by a lower steam- 
he net effect is a redistribu- 
first 
cold 


then upward as the reactor 


id volume down- 


the flow of water 
8 For very low loads there 
ery little void the 


ost no water tamper above 


within 


At high steaming rates the 
vould be compensated by 
g above the core and by 
head on the bubbles. 
ent of the water content of 
more rapid if there is less 
ystem: for this reason the 
isolated 
If the turbine 


the water content of 


vater is shown as 
channels 
OSES 
unless a 


cannot decrease 


e to the condenser is 


pro- 
valve can be smaller with 
content in the reactor 
ibove the normal operating 
ind operates only if the tur- 


closes. External to 
instrumentation 
required is to actuate the feed- 


ottle 


tor, the only 


a pressure signal 


A small 


Irom 


i water-level signal 


by passed feedwater flow is desirable to 
activity heat This 
delivered 


remove residual 


would conveniently be 
through spray noZzZies above the core 
so as to protect the upper end from the 
effects of momentary excess lowering of 
liquid level 


MacPhee. In 
ploying natural ci 


i boiling reactor em- 
culation it is desir 
able to provide a chimney or riser above 
the 


The presence of a riser section means 


core to increase power density. 
that the water level in the reactor vessel 
will be several feet above the top of the 
core This writer doubts that in such 
allowable 

reflector 


reactivity 


a reactor (using light water 
variations in water level (1. 
thickness) 


changes sufficient! 


will produce 
large to compensate 
fraction 


for the changes in vapor 


Ve lthod 


control.* In 


Hammond. 
water-level 
3), the w 
reflector space is used to control feed- 
flow by but 
the core is shrouded and connected to 
at the bottom. 
At steady power rates the 


Push pull 


this method 


see Fig iter level of the outer 


water the usual method 


the reflector space onl; 


water levels 


*So named because of similarity to the 


Los Alamos Push-Pull 


reactor concept 


Finding the Buckling of an 
Elliptic Cylinder 


By PAUL F. GAST and 
ANTHONY BOURNIA 
ky et Department 
Hay liomic Product 
Geng ectric Company 


/ Wael 


Operation 


ington 


lor propulsion Of 4 ship or 
ight be mounted in a space 
horizontal dimension must 
J quations for such a reac- 
form of a right elliptic 
values 


solved 


using 


the differential 


"hd + Bo 0 
14, No. 4- April, 1956 


is of wide interest in reactor theory 


Solutions in rectangular, spherical, and 
circular cylindrical coordinate systems 
familiarity It 


was established during de 


have achieved wid 
elopment of 
wave mechanics that equations of this 
type can be separated and solved in a 
number of other orthogonal coordinate 
systems. There are, in fact, eleven 
such systems (/ 

Attention here is directed to 


solutions 


the 
the 
The 


ipplicable only to 


when the reactor is in 


form of a right elliptic cylinder 
treatment is strict 
a bare reactor, but it may be extended 
to reflected reactors b 


flector 


the use of re- 


savings in the way frequently 


but 
a sudden reduction in load would raise 


in core and reflector are the same 


the pressure in the core region, foreing 
water out of the core to the reflector 


Phis 


actuate 


water level 
throttle to 
The 


powel! 


increase in 
the 


feedwater 


Spa ¢ 
would pump 
flow 


would happen for a 


reduce reverse 


increase 
The connection at the bottom between 
the two regions would have to be small 
enough to provide damping of push- 


pull pulsations. A very small vent 


from the reflector vapor space to the 


header would be 


Because of 


condenser or steam 


needed for purging 
gamma-ray and neutron heating of the 
reflector water, a portion of the feed 
water should be injected into the refle: 
tor, so that it operates at the same tem 
perature as the steam at normal powe 
If the change in heating effect of this 
region with power level is sufficient, it 
the 
level in the core (since the control keeps 
the constant). If this 
change is insufficient, the short-term 


change of level will persist long enough 


will act to raise and lower water 


reflector level 


(1-3 minutes) to allow a very slow or 
manual change in shim-rod position 

It is hoped that these discussions 
will stimulate those engaged in boiling 
reactor design to take an approach to 
the control problem that preserves the 
advantages of this useful reactor type 


employed for treating reactors of the 
three Mathemati 
cally, our requirement then is that @ 


familiar shapes 
vanish on the surface of a right ellipti: 
cylinder, and we desire the formula for 
called the 
buckling, from the dimensions of the 


computing B*, commonly 


cylinder. 
We use the notation: L 
the eylinder, m 


length of 
semi-minor axis, and 


VM semi-major axis. Initially we 
select a rectangular coordinate system 
in which the z axis lies along the major 
ilong the 
the 


the 


axis Of the ellipse, the y axis 


minor axis, and the z axis along 


cylinder axis, perpendicular to 
elliptic cross section 

The dependence of @ upon z can be 
factored out in the usual fashion. Its 
contribution to the buckling is given 
Thus, if the 
the center of 


cylinder, we can write 


by (9/L)? origin of 


coordinates is at the 


d = cos (rez L)f(2,y) 
Be (r/L)* + Bo(m,M 


In what follows we shall omit further 
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LINDE 


Trade-Mork 


synthetic 
sapphire 


FOR 


OPTICAL 
SYSTEMS 





Analyze 


relerence to the dependence on z and 
drop the subscript on Bo?, designating 
it B 

lo obtain the solution for f, we intro- 
duce the confocal elliptic coordinate 


system 


A sinh £ sin 9 
I 


By squaring id adding, these equa- 
In the important infra-red and ultra- tions are shown to be equivalent to 

violet regions, sapphire transmits a high per 
centage of radiation. This excellent optical 1? cosh? &) + 1? sinh? 
transmission, combined with physical 
strength and chemical inertness, makes sap 
phire an ideal material for optical systems Thus, the lines of « 
that must withstand abrasion and corrosion focal ellipses with semi-major axis 
and have good transmission properties cosh £ and semi-minor axis A sinh 


onstant & are 


Sapphire has been used for prisms, flats, [y particular, our elliptic cylinder will 
light pipes, and windows for combustion and },,. pounded by some surface for which 
chemical vessels. Now that sapphire disks 
can be produced in diameters up to 2 inches, |; f, ‘ A sinh ¢ 
it is being used in many new applications 2 coth ¢ 

For further information, call or write your 
nearest Linve office 


where the ratio of the axes, « de- 


fined by the last equation, The differ- 
ential equation in this coordinate sys 


LINDE AIR PRODUCTS COMPANY tem was first solved by Mathieu and 


Jivision of Union Carbide and Carbon Corporation 
A Divisio . < A the resulting functions bear his name 


( + 42nd Street [TT New York 17, N.Y 
ae met 42nd S Ids gf ; His paper is not now generally 


Ollila tell ad ee 
F available and was not available to the 


authors. The same situation exists 


Linde” is a registered trade-mark of Union Carbide and ith Maclaurin’s later paper ). 


Carbon Corporation There 
relating to this subject (4), but none is 


is considerable later literature 


directly applicable to the calculation 


of B* from the dimensions of the ellipse 
G-M There is considerable variation of nota- 
u RA ® { u ™M tion between various authors. We 
I /T SP have adopted the notation of the 
Columbia tables (4). 


in any form 


in concentrations of 0.001% and less In the elliptic coordinate system, the 


Whether your problem is in research, differential equation becomes 





Discover all 
the ways this 
outstanding 
JAco Instrument 
can help you 
to do your 
ep better 
rite today 
lor descriptive 
Metin. 


SALES OFFICES ATLAN 


production control, or ore assaying, yer / ay 2p 
od f o* on - A* cosh 
you can make faster, more accurate cos? 9)f 
analyses of uranium with the JAco G-M 
the substitution f 


Fluorimeter. Leading mines, mills, bl 
‘ p iranie into 


metallurgical plants and laboratories all 
over the world report making 50 to 100 
determinations a day — even when sample 
concentrations are 0.001% or lower. 


The JAco G-M Fluorimeter offers you the high 
precision sensitivity and stability you want, because its 


advanced design includes exclusive features: By the substitution cos? y 

} a , 4 . 
No Cooling System — Blacklight Blue lamps used as ultraviolet source = 2m) in kq. 5 and 6 iE in bq. 6 
require no cooling lf ved by a similar treatment of the 
No Optical System — sample slide, light source and detecting system f 
are mounted in close proximity eliminating optics and allowing low ) ) these equations reduce to 
voltage across dynode of the photomultiplier tube 
improved Power Seurce — circuit compensates for input-output voltage 
and tends to compensate for heater voltage variation 
Convenient Contre! Grouping — handy keyboard arrangement of switches 
and controls cuts time, reduces fatigue 


Via 68 COB 27 
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JARRELL-ASH COMPANY 
26 Farwell Street, Newtonville, Mass. d 
L 
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iations te the form given in the which we shall ultimately use to com- 
tables ‘), which we shall pute the desired B* in terms of the 
the solution to the semi-minor axis m and the ratio of the 

re proceeding to the axes « To anticipate, the result will 


expressions are obtained from be of the form 


1] 
and 
1) + 1 10 which is quite analogous to the forms 





TABLE 1—-Values of cosh £», c*, c, and K for s from 0-100 


» error 
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continuous development 
individual attention 


custom construction 
insure you the latest advances in 


master-slave manipulators 





Central Research Master-Slave Manipulators are custom-built 
to laboratory standards of precision—yet they cost no more 
than ordinary manipulators. And since each CRL manipulator 
is scheduled for a specific application, each one incorporates the 
latest proved design features. As a result, you get the benefit of 
continuous development instead of a “‘year old’’ model whose 
design was “‘frozen’’ for production purposes. 

An example of original engineering is the slave-end pivot 
joint on the CRL-developed Model 8 manipulator. The new 
rounded joint was developed to solve the problem of a customer 
who required an installation in such limited space that a mani- 
pulator with the originally designed joint could not be accom- 
modated. 

This new exclusive CRL improvement, which will be incor- 

rated in all CRL Model 8 manipulators, also makes possible 
Full booting of the pivot joint where required. 

While this development may not be of importance in your 
application, it is a concrete demonstration of the fact that you 
can be sure of getting the benefits of continuous development 
when you buy a Central Research Laboratories Manipulator. 
Yet CRL manipulators are competitively priced because CRL 
specializes in precision laboratory equipment. 


Telephone or write today for 
more information concern- 
ing CRL manipulators and 


accessories, or about hot-cell 


laboratories, inc. design problems 


Dept. 101, Red Wing, Minnesota 
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in the simpler coordinate systems, e. g., 
B 2.4048)?/R? 


in circular cylindrical geometry. In 
our case, K(c*) will have a different 
numerical value for each value of ec. 
We shall expect in the limit « | that 
Kil 2.4045 ince in that case the 
ellipse will reduce to a circle. Simi- 
larly, as ¢ approaches infinity the ellip- 
tic cylinder will approach an infinite 
slab of thickness 2m, and we would 
expect the buckling to be B? (w/2m 
or A(« W/é 

Che solutions of qs. 7 and 8 have 
been obtained in various forms. De- 
il ire given in the bibliography in 
ref. 3. For our purposes here the solu- 
tion as it depends upon £ is most con- 
eniently given in the form of an 


infinite series of Bessel functions 


v/s cosh { 12) 


vhere the J» are Bessel functions and 
the coefficients De» (s) are in ref. (4 
lo use the solution, a particular 
ulus sis chosen and the coefficients 
De are read from the tables. The 
series can then be constructed keeping 
the number of terms required to obtain 
the desired accuracy The first root of 
this series then is determined numeri- 
That is, the lowest value cosh ~ 
that makes J, vanish is designated 
cosh By using this value in Eqs. 10 
we can obtain the value of c* corre- 
sponding to this case and also the 
numerator of B? sy selecting another 
value of 8, a second pair of values of c? 
and the numerator of B*? can be ob- 
tained, Proceeding in this fashion a 
table of values for c? and the corre 
sponding K(c*) is obtained. In Table 1 
values are given for cosh £&, c?, c, and K 
for selected values of s from zero to 100 
the highest value in the Columbia 
tables. The values were selected to 
give a detailed picture up to « 2 and 
more widely spaced results for larger 
values of ¢ The values at infinity are 
obtained from the fact that in this limit 
the elliptic cylinder becomes a slab. 
In Table 2, we have provided values 
ol and A(ec*) for more convenient 
values of «¢ Table 2 was obtained 
from Table 1 by interpolation in a man- 
ner explained in following paragraphs 
Imagine, for example, that it is re- 
quired to locate a reactor in a space 
where one horizontal dimension must 
be limited. Perhaps this might occur 


in an aircraft or on board a ship For 
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reasons, the reactor must 

An elliptic 
the best economy of 
il under these condi- 


effective length and 


each 2 


tor are meters, 


then 


‘ 
em 


1) 


r 200 


5) By reference to 
find that the height must be 

than the in this 
lo obtain the 


n in this case would re 


width o1 


neu 


From our Table | 

value of « will be close 

construction of the solu- 

by Eq. 12 
ited under this value of 
1Ol purposes 

t two columns of Table | 


the values of 


ment most 


ies of a useful approxi 

ind =the 
this 

mation 


error 
approximation 
suggested by the 
buckling of a rectangle 
» of length to width is ¢ 

xactly by multiplying 
the buckling of a square 
ts short side Here we 
i circle 


1 the 


buckling of 
the 


equal to minor axis ol 


the ine Hlow 


ratio 


eviinder 


evel the ipproximation can be 


tained in more fashion (4 
the 


issumed 


At 


Because of tl iccess of 
proximation 
interpolation Urpe it 
be represented 


inh CXPressior 
A 


rhis leads to at 
of the form 


where ¢ formula 


used in th ol ction of 
irom Table | 
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TABLE 2--Interpolated Values of « 
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fused quartz 


LABORATORY WARE 


The world’s largest pro 
ducer of fused quartz prod 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware 

Vitreosil® products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi 
vidual requirements 


TRANSPARENT VITREOSIL 

For ultra-violet applica 
tions, metallurgical investi 
gations, chemical research 
and analysis, photochemis 
try, spectroscopy and physi 
cal, optical and electrical 
research 

Send specifications for 
your requirements. Please 
use coupon below 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street, Dover, New Jersey 


Please send technical dota on 


Company 


Nome & Title 
Street 


City Stote 
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| The ANSWERS | TECHNICAL ADVANCES 


Counting 
Problems! 


Overseas Developments A relatively small but interesting program of research 
in Photomultipliers ind development in photomultipliers is underway in 


irious laboratories in Kurope At the Scintillation 
Counter Symposium p 5} Dr. George Morton of RCA reported on the 


progress, based on a two-month trip to some twenty-five major huropean labora 


tories Here is some of what Dr. Morton had to say 
S 0 D "7 C 0 England. Photomultipliers for scintillation counting are made under the dire 
tion of J. A. Lodge by the Electric and Musical Industries Laboratory at Haves 
heir present multipliers are based on the familiar venetian-blind structure 
| i j | | | Fig. 1. These tubes have an end-on window with a semitransparent Cs-Sb cath- 
ec r ca mpu se ode They are made in a variety of size ranging from *¢ in. to about 4/5 in. and 


have ll-14 dynodes Most of these tubes can be obtained with a photocathode 
C 0 UJ N T c R 4 with a lower limit of sensitivity of about 20 wa/lumen or in a slightly less sensitive 
ersion of the same multiplier with a sensitivity of about 10 wa/lumen. The gain 

0.1-5 & 10° in the first class of multiplier and ~20 less in the second 


Shield screen 


h 


Cothode --. 











FOR INSTANTANEOUS Cothode i 
MECHANICAL RESET contoct 


* Just touch the toggle—<counter resets to zero Dynodes 
* Fast—counts up te 25 impulees/sec 
© Compaci—suitable for flush mounting FIG. 1. EMI's venetian-blind tube 


= 


* lew power demand—wvsed in electronic 
circuits = ’ 
Che EMI multipliers have very good collection of the electrons from the cath- 


oe sut the pulse-height statistics are somewhat impaired by the fact that 
ipparently some electrons skip dynode n the process of multiplication The 
time characteristics of these multipliers are rather poor 
Ndiswan Mazda also manufactures a line of photomultipliers (27M1, 27M2 and 
27M3) that are similar to the RCA O3LA { new company reportedly about 
to enter the multiplier field under contract to Harwell 
France. The Laboratoires d’EKlectronique et de Phy sique Appliquees, French 
FOR INSTANTANEOUS ubsidiary of the Philips Co., which is directed by Prof. Boutry, has a multiplier 
ELECTRICAL RESET group headed by Dr. R. Champeix 


* Counter resets electrically—instantly Work in this field started shortly after World War II The first multiplier 


* Fast—counts up to 25 impulses/sec built by this firm used a linear structure that was set at an angle with respect to 
* Compact—-suitable for flush mounting 


© hous gemes demend<ened fe cleshente the cathode and axis of the tube The design proved to be unduly large, awkward 

clrewite ind difficult to shield and has been supplanted by two other types. One is a 
multiplier with a 50-mm (2-in.) diameter end-on cathode and a 10-stage linear 
multiplier structure following the Rajchman-Allen design Phe cathode is acti- 
vated with Cs-Sb and has a sensitivity of 40-50 wa/lumen The dynode material 
used in the multiplier structure is Be-Cu from which they obtain a secondar 
emission ratio of 3.5 at 180 volts per stage The second type of multiplier has 
1 25-mm-diameter (1l-in.) cathode and uses a semibox-type multiplier structure 
This is also a 10-stage tube. The resolution obtained with these multipliers using 


FOR PRESELECTED C's'*’ and a Nal scintillator averages around 15% with a maximum of about 9% 
COUNTING The Compagnie de Telegraphie Sans Fils has a small multiplier production unit 


© Pest, Tasmperprest preselection it their research laboratory, which is located in a remodeled chateau at Puteaux 


* Separated registers for easier reading ome miles outside of Paris. The unit is under the direction of Dr. Dufour | 
* Manval or Electric Reset 


types of multipliers are manufactured. One of these uses a venetian-blind struc 
* Low power demond—O.8 te 3 Watts 


ture. The second is somewhat similar to the DuMont design as far as its multi 
Ne matter what your electrical impulse count- | Plier structure is concerned hese multipliers use an end-on semitransparent 


ing problem is, you can count on SODECO fer nhotocathode activated with Cs-Sb Some of the cathodes are made on quartz 


w f ' inf i 
the answer rite for complete information 9 an to Gbtein ultraviolet sencitivit 


Germany. The Fernseh ¢ ompan i tadt has a small ce velopment il 


LANDIS & GYR INC group working on photomultipliers The ire producing just one, the FS-9, an 
’ . ~2 cathode iwith Ce-Sb. The 


end-on multiplier with a 25-mm-diameter sensitized 


, i 


45 West 45th Street, New York 36, N.Y. multiplier structure is rather complicated (big. 2 Dvnodes are activ “| with 
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lium. The company is also making a few experimental photomulti- 
One such tube has a 4-em cathode and a pinwheel 
With it they hope to get an output current of 200 ma 
Kindhoven of the 


special orders. 
node structure 
surprisingly, the great research laboratories at 
The same is true 
mens Co., one of the largest electronic firms in Germany No work is in 
n Siemens-Halske at Munich nor at the Siemens-Schuckert or Reiniger 


ompany are not working on the multiplier problem 


it Erlangen, Germany. 


Dynode 2 Dynode 3 


\! | 
/ | ih sieri 


J 


— Ts 
FIG. 2 


Dynode - 
rangement used 
Fernseh | Fk 





Dynode | Dynode 4 


who has considerable 


V Vavilo 


ty with the situation with respect to photomultipliers 


USSR. During the Geneva Conference, D1 
in Russia, supplied 
me interesting information on the subject According to Dr. Vavilov, four 
multipliers are being manufactured in a single large tube factory in 
Cathode sizes are 125, 90, 50, and 30 mm. Some use a 10-stage struc- 
ind operate at 950 volts over-all while others employ 14 dynodes and operate 
00 volts. The multiplier structure is the same in all 
e photomultiplier displayed at the exhibit was a 14-stage linear multiplies 
It was difficult to judge the dynode activa 
The last two dynodes differed 


The multiplier structure followed 


1 30-mm Cs-Sb photocathode 
it it was also probably a form of Cs-Sb 
the others and possibly employed Cu-Be 


U.S. design, namely, the Rajchman-Allen type, quite similar to that 


Baumgarten in Zurich and others. The construction of this tube seemed 


good, but its design far from optimum. The tube used a standard pin 


The anode and photocathode were brought out separately from the 


| had hand-cemented, machine-made grid caps as contacts Inasmuch 


the tube involved considerable hand work, production is probably small 


University laboratories. There are a number of university groups working on 


tomultipliers At the Eidgenossische Technische Hochschule in Zurich 


Baumgarten, who is in the department headed by Prof. Baumman, has a 


that is continuing the multiplier work carried on for a number of years by 


etti. This group is making two types of multipliers in fairly large numbers 
e end windows, 77 mm and 4 mm in diameter They use a Rajchman 


type linear structure. To avoid feedback effects, the space between the 


ructure and the glass window of the tube is partitioned off with perforated metal 


it intervals of about every fourth dynode 
These 


group is also constructing a number of large-area photomultipliers 


ers are built in viewing-tube bulbs with cathode diameters of 26em. The 


er structures themselves are of the venetian blind type. See 3 


Venetionbdiind 
multiplier 
structure 


FIG. 3. Large (26-cm- 
diameter) photomulti 
plier from ETH, Zurich 


Main lens 


Paris Observatory, Lallemand is building a few photomultipliers for 


cal purposes These multipliers are very carefully hand-processed and 


low dark current, Structures with 14 or more dynodes and opaque 
semitransparent cathodes are used. Their performance as devices for 


extremely low light levels has been quite outstanding 
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You asked for them! 
Here they are! 


AEC 


Research & Development 
Reports 


Industry and the scientific commu- 
nity have pressed for the release 
of technical information needed to 
free nuclear technology from past 
restrictions. The AEC is completing 
a crash program for the broad de- 
classification of hitherto secret and 
confidential reports 


MICROFORM, under contract with 
the Atomic Energy Commission, is 
publishing all official declassified 
and unclassified technical reports 


MICROFORM 3” x 5” cards (not 
microfilm) are ideal for nuclear li 
braries because of their conven 
ience and economy. In this form 
the AEC has distributed thousands 
of reports to contractors, holders of 
access permits and depository li 
braries. Each MICROFORM card 
has readable title and AEC alpha 
numeric code (used in Nuclear Sci 
ence Abstracts) for easy interfiling 
and search. Compactness (complete 
reports of up to 40 pages of text, 
photographs and drawings on a 
single card) make for economy in 
cost per report and cost of filing 
equipment and floor space 


Order according to your needs, 
as follows: 
1. Complete AEC R&D library ( ap 
prox. 7500 reports, 250,000 pages, 
11,000 cards ) 


2. Selected NSA subject categories 
of reports (Biology & Medicine; 
Chemistry; Engineering; Mineral 
ogy, Metallurgy & Ceramics; Phys 
ics & Mathematics; General ) or in 
dividual titles 

3. Standing orders for future AEC 
reports as they are listed in NSA 
(the entire list in each issue or 
selected categories ) 

4. Newly-declassified reports as 
listed in the AEC’s Report An 
nouncement Bulletins (the entire 
list or selected categories), with 
special prices of $.24 and $.26 per 
card on Standing Orders placed 
before April 30, 1956 

Regular price: $.28 per MICRO 
FORM card in quantities of 500 up; 
prices higher for lesser amounts 
Domestic and foreign inquiries in 


vited 


MICROFORM 
DIVISION 
The Hitchcock Publishing Co 
1115 Seventeenth Street, N.W 
Washington 6, D.C 
Cable: HIPUBCO 














Released for the first time at Geneva 


Research and engineering 
methods and data 


to aid in greater 
development of 


SCIENTIFIC AND 
INDUSTRIAL USES 
OF ATOMIC ENERGY 


RESEARCH REACTORS 
i" Mi , Uus., 86.40 
Jetailed descriptions, com 
plete with selected design 
drawings, of six types of 
United States research re 
actors now in Une 


REACTOR HANDBOOK, 
PHYSICS 

804 pp., llus,, $12,000 
Discusmon of reactor phys 
jes and nuclear-«design data 
including shielding theory 


REACTOR HANDBOOK 
ENGINEERING 

1088 pp., dlus., #1600 
Review of reactor tech- 
nology, including baaie rear 
tor systems applicable to 
power development 


REACTOR HANDBOOK 
MATERIALS 

414 pp., Ulua., #1040 
Data and background in 
formation on reactor ma 
teriale; fuele and moder 
ators; shielding, structural, 
mincellaneous materials 


NEUTRON CROSS 
SECTIONS 

568 pp., lus,, $12.00 
Hevent compilations of neu 
tron crom-<«ection data af 
fecting reactor design 


CHEMICAL PROCESSING 
AND EQUIPMENT 

516 pp., lus., $6.00 
Process and engineering 
deacription of a separa 
tion system 





These 6 volumes pre- 

pared by the ATOMIC 

ENERGY/COMMISSION 
available on terms 


He ‘ 
work with nuclea 


for 


the natu 
Geneva 
10545, to aid 
im the bene 
energy, the 
available te 
neers of the Ur 
technical engineering ol 
published by MeGraw-Hil 
—_—_—- — 
These books are representa 
tive of the great strides alread 
itting ator 


j 


made im p 
to work in in 
mediine, and 
conta techni 
and ideas that 

even greater progres 

ture ee what 

they ma old tor 

the coupe 

the books on approval fo 
days 


McGraw-Hill, Dept. Nu-4 
| 327 W. 4160 St., New York 36, N. Y. 


Send me book(s) checked below for 10 da " 


ination on approval 
book(s) I 
and return unwanted 
delivery costa if 
return privilege.) 


keep, plus few 


10 da lw 
omits for cde 


book (a poet paid 
you remit wit! 


Bend the six volume set listed be 
price $62.00 (Available on te 
10 days, 80 monthly 


U.S. ARC 
U.B.AEC 
$12.00 
S.ARC 


SARC 
rials, $10.50 
B.ARC 
U.B.AEC 


Reactor 
neering, $15.00 
Reactor 


Chemical 


Research Reactors, $6.50 
Reactor 


Handbook: Physics, 


Handbook Engi 


Handbook Mate 


Neutron Croes Sections, $12.00 


Processing and 


Equipment, $6.00 


(Print) 
Name 
Address 
City 
Company 
Position 


This offer good in | 


INDUSTRIAL APPLICATIONS 


Beta Gage Predicts 
Life of Filter Cloth 


By J. J. BYRNES 
Walter Kidde Nuclvar Laboratories, Ine. 
Garden City, N.Y. 

T he 
standard for 


has become 
measurement of 
thickness 


Its wide acceptance is indicative of the 


heta-gage now 
the 
weight per unit area or 
unique solution that it offers for this 
problem and the efficacy of its pe 
the 
development contract for the Chemical 


had 
i beta-gage for its usual application 


formance, In performance of a 


Corps, we occasion to construct 


but the information we obtained from 
an unexpected dividend 
the data turned out to 
with filter 


it gave us 
The seatter of 
be more closely correlated 
cloth life than the average value 

We were working on the design of a 
filter cloth 
combined gas adsorption and 
The ability of 


adsor b gir 


filter employing a having 
verosol 
filtering 
cloth to 


powdered charcoal dispersed in 


properties 


the comes from 
finely 
the matrix of fibers that forms the bods 
of the cloth and does the 
The filter cloth was 


under development and the material 


aerosol 
filtering still 
we were receiving for making prototype 

nature To 
the filter de 
sign, it know 
to expect from the filter cloth. Ob- 
test 
to be nondestructive. 


was variable in 
the 


wis 


filters 
evaluate worth of 
essential to what 


viously, any method would have 

Our first thought was that the varia 
tion in gas life of the filter cloth could 
the 


loading in 


variations ol 
the cloth 
Che beta-gage would give us the total 


be correlated with 


total charcoal 
weight per unit area, and since it was 
expected that the fiber weight content 
of the cloth constant, the 


charcoal loading could be obtained b 


would be 


difference 
We constructed the beta-gage using 
i Sr®’ source, an end window G-M tube 


for a detector, and a rate meter. 


4 calibration of the beta-gage was 
mace As 


found to be capable ot measuring the 


unit 


Was 


expected the 


iverage weight per unit area to +29 


We then ran a series of tests in which 


we tried to correlate the average char- 


oal loading as determined b the 
the 


hbeta-gage with measured gas ad- 





5 10 


Stondord Deviation of 4 - Gage Readings 











CORRELATION of filter-cloth gas-adsorb- 
tive capacity with deviation of S-gage 
readings 


Much to our dismay the 


i8 practi ally nonexistent 


sorption life 
orreiation Ww 
We then went back and studied the 
carefully The 
had 


were 5 inches in diamete1 


ita more sample 


sheets, which been cut out of 


larger sheets 
ind the average weight per unit area 
of the charcoal in the sample had been 
taking a 


re Ldings ove! the area to he gas-tested. 


determined b series of nine 


beta-vage reading covered an 


1 in. in diameter In studying 


the data we noted that an increase in 


the as the bet i-guge readings 
gas life. 


the standard 


itter of 
generaliy indicated a 
We therefore calculated 


the 


poo! 


deviation of beta-gage readings 
taken for each test sheet and correlated 
these against its measured gas life 
he resulting correlation, shown in the 
figure, permitted prediction of expected 
life of these test samples to logy 

In the plot, the curve is extrapolated 
back to zero deviation, or the equiva- 
lent of a uniform sheet 


rhis 
total 


perfectly 
ilue should correspond to the 
capacity ol the 
ible to check this 


multilayers 


adsorptive 
We were 


value by 


gus 
charcoal 
intercept using 
uniform cloth; the value ob- 
with the 


predicted from the extrapolated curve 


1 a ery 


tained agreed closely Vaiue 


rhe correlation was later used to 


dict the 


pre- 


expected life of large filters 


ind was found to apply equally well, 


rhe apparent explanation for the 
ition lies in the 
the 
it measure of the 
uniformity of the sheet. The 
sheet, the 


usefulness of this correl 


fact that the deviation in beta 


u re 


ck of 


readings gave us 
form the wider the 


ition in local flow velocity through 


sheet, resulting in premature 


breakthrough point before 
ost of the « in the sheet had 


ad 
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The Atomic Nucleus 

By ROBLEY D. EVANS (McGraw-Hill Book Co., 
Inc., New York, 1955, xv + 972 pages, $14.50). 
Reviewed by Artuur Roperts, Depart- 
P) University of Rochester 


kK te New York 


rl ics 


Thi ency¢ lopedi« volume, W hich 


barely misses being 1,000 pages long, 
the ultimate outgrowth of the notes 
vhich Professor Evans has been 
nuclear physics at MIT fo 

st twenty years. Having myself 
many of the elements of nuclear 
from the mountainous pile of 
iphed pages the 


ed, I was curious to see how 


from which 


ive survived almost twenty 
of evolution, and the final glorify- 

ing transfiguration to the printed page 
The contents show a difference in 
that 


The book stresses a subject ol special 


emphasis from now customary. 
interest to the author, the loss of energy 
f radiation in matter, which gets eight 

pters of detailed (140 


There is a long chapter on 


treatment 


mactive series decay in the old pre- 
n tradition, and three chapters on 
statistics of random events, sub- 
s rarely discussed in nuclear physics 

nowadays, Nuclear statics gets 
300 pages), the nuclear 
(50 
and nuclear dynamics (mainly 
There 
ire 50 pages for alpha and beta decay. 
Not covered at 


techi 


chapters 
wit ble 2 hye or 
i probiem one chapter 


reactions) another 100 pages. 
all are experimental 
ques, apparatus, or accelerators; 
high-energy physics and mesons rate a 
bare nention 

this 
book what for want of a better term 


| ist 


presentation of nuclear physics as one 


The characteristic feature of 


call self-sufficiency. It is a 


might give it for people who have had 
ne lvanced physics before and may 
neve ive a chance at it again. 
as the 
e; on the contrary, it is packed 


hook is, it is far from 
Professor 
facts; he 


and 


th information. 


i hard man with 


avidly, sustains 


and is loath to let one 


them 
them 
thing and everything neces- 
a given nuclear phe- 
Thus, 


after a short 


«plain 
included chapter 
radius of nuclei 

sion of the ways in which the size 

i can be determined, suddenly 

thirty 


nt iction to the 


es off {or 


pages on an 


wave properties of 
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matter, which takes us all the way from 
de Broglie, via the detailed solution of 
the Schrédinger equation for the hydro- 
gen atom, into a discussion of barrie! 
penetration, and sets us down again 
breathless, at a discussion of a-decay 

Scattered through the book one can 
find a fair part of a course on modern 
physies, a goodish amount of probabil- 
ity theory, and a considerable fraction 
of an introduction to quantum mechan- 
ics. The result is a sort of obesity, a 
turgid overgrowth that conceals much 
book 
could have profited by ruthless editing 
this is it 

We have then 


ment of classical nuclear physics that 


excellent material. If ever a 


in the main, a treat- 
stresses the phenomenological aspect 
It is a text one might well recommend 
to a student who for any reason must 
study the elements of nuclear physics 
by himself. The explanations are gen- 
erally lucid and detailed 

Two other happy features of the book 
remain to be noted: a historical ap- 
proach that has all but disappeared in 
recent years, and a remarkably wide 
selection of interesting and well chosen 


problems. 


Autoradiography in Biology 
and Medicine 

By GEORGE A. BOYD (Academic Press, inc. 
New York, 1955, xiii + 399 pages, $8.80). 
teviewed by W. W. Wainniaurt, School of 


Dentistry, University of Southern Cali- 


fornia, Los Angeles, California 


Dr. Boyd has not only done much of 
the work in the field of autoradiography 
the lucid 
book yet available on this complex 


but he now presents most 
subject. 


Autoradiography is a very fasci- 
nating tool in biological and metallurgi- 
cal research; it is to the biologist what 
the X-ray is to the With 


this tool one can visualize biochemistry 


clinician 


in action, 
Dr. Boyd has brought together the 
hard-to-find data derived 


Irom many 


fields of science Detailed information 
is given on the characteristics of com- 
mercial and scientific photographic and 
specialty emulsions. Investigators in 
such varying fields as general photog- 
radioactive materials find 


raphy and 


in one book a summary of emulsions 


and their sensitivity to radia- 
tions of different types 


m the response of films 


varving 
and energy. 


The surve 





RADIATION INSTRUMENT CO. 


MERCURY PULSER 


Featuring Versatility and Precision 
mopet 401 $4259 0. mans 


SPECIFICALLY 
DESIGNED 
for the 
NUCLEAR 
PHYSICS 
LABORATORY 


FAST RISE AND EXPONENTIAL DECAY SIMULATES 
SCINTILLATION, PROPORTIONAL OR GEIGER COUN- 
TER PULSES FOR TEST AND CALIBRATION OF AMPLI- 
PIERS, PULSE HEIGHT ANALYZERS, SCALERS, ETC. 


Rise time: less than 0.003 microsecond 
time: selector switch fer I, 

microsecond RC decoy 

Pulse itude: 1 mV te | V in 10 steps (from 
internal supply) 

Provision for external battery for pulses up te 45 
Volts (continvously variable) 

Provision for calibration by externa! potentiometer. 

Polarity switch permits selection of positive or nege 
tive pulses 

Output contains only pulses of desired polarity. 

Letest improved Western Electric mercury reley. 
Repetition rate 3600 ppm. 

Precision Resistors throughout for high accuracy end 
stability. 


Stable mercury coll, protected by AC relay, tests for 
shelf life. 


RADIATION INSTRUMENT CO. 


?.0. BOX 733 SILVER SPRING, MARYLAND 








SCINTILLATION PHOSPHORS 


PLASTIC PHOSPHOR NE 101 


'¥) 


immediate delivery on standard size 
rods from 1" to 24” diameter 


Now available in 
optical blocks up 
to 400 Ib. weight 
and 24 inches di 
ameter, for scin 
tillation counting 
of nuclear porti 
cles ond quanta 
Pulse height 55% 
of anthracene 


Also Available 


* Liquid Phosphor NE 202 
* Nevtren sensitive liquid Scintilictors 
* Scintillation chemicals 


* Thin sheets of plastic phosphor NE 10! 
for aipha and beta counting and for 
x-10y intensification 


MARK VI-A Aerial Survey 
Scintillometer 


Firet in the fleld and unsurpassed for sens 
tivity end reliability 


over 
n the 


We pay air shipping charges on a! 
soos orders of plastica to anywhere 
world 


NUCLEAR ENTERPRISES, LTD. 


1750 Pembina Highway 
WINNIPEG 9 CANADA + CABLE-—NUCLEAR 
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EXPERTS COUNT ON 
PILOT QUALITY 


for scintillating plastics and fluors. 


PILOT SCINTILLATOR B* has the highest pulse height 
and the shortest decay time of any commercial plastic scintil- 
lator. We have upplied it in sizes from 16” diameter by | 


foot long down to small sheet O1” thick 


For the past six years we have been supplying FLUORES- 
CENT CHEMICALS FOR LIQUID SCINTILLATORS; 
in this time we have never had a chemical returned for ques- 


tionable quality. Among those currently offered are: 


Diphenyloxazole 
alpha-NPO 

PBD 

POPOP 


Send for bulletin #561 


PILOT CHEMICALS, INC. 


47 Felton Street Waltham 54, Mass 


*U. S. Patent 2,71! uA 








a big plus fo: precision loboratory testing 


model 160 Broadband Amplifier 


¢ Amplifies low-level counter pulses 

* Increases sensitivity of oscilloscopes and voltmeters 
¢ Facilitetes ultrasonic delay line measurements 

¢ Drives high-speed electronic counters 

¢ Used as post amplifier in noise measurements. 


The versatile Model 160 Broadband Amplifier is the ideal instrument for 
general laboratory use. Frequency response is 15 ke to 50 me at 3 db points, 
with a maximum gain of 60 db into a 1000 ohm load. Gain is continuously 
variable over a 20 db range from 40 db to full gain. Maximum output is 
18 volts peak to peak. Rise time is less than 0.010 microseconds. Restrictions 
on gain and bandwidth are minimized through the use of distributed ampli- 
fiers. Designed for mounting in a standard rack 


The Model 160 is one of a new line of New London instru- 
ments for precision testing. Write for complete information, 


rays and gamma rays, for exam- 
s in itself highly useful in industr 
NC} is in biological and medical 
cience. There are separate chapters 
photographic materials for auto- 
ograph techniques of examining 
tre sutoradiographiu image factors 
iffecting resolution, estimation of dose 
ind exposure time, and, finally, a chap- 
ter considering sources of error 
The second part of the book is de- 
oted entirely to the techniques of auto 
radiography. This section is equally 
imazing in the range of studies re 
ported. For example, an entire chap 
ter is devoted to techniques for nonflat 
urfaces, such as irregular objects and 
patients from the exterior There are 
chapters on plant tissue, microscop\ 
etior mears, individual cells, dus 
ind particulate matte! Still others 
onsider fluids and the techniques for 
preparing histologic sections of unde 
caleihed bones and teeth 
Dr. Boyd has studied the possibilities 
ol beta-track autoradiography for many 
ind presents several examples 
the way to future develop 
that will enable investigators to 
the location of single atoms 
cell. Dr. Boyd has applied 
the resources of the institutions 
which he has been associated: the 
ity of Rochester; the Institute 
clear Studies, Oak Ridge, Ten 
we; the University of Tennesses 
ind the Arizona Research Laboratories 
of Phoenix, where he is now director 
Phroughout the book all points : 
otusel illustrated vith excel 
graphs, tables and illustrations 
The final section of the book inc] 
mprehensi ve bibliog iphy 
cjimately 750 reference 
ral is cross indexed separately 
to author and subject here is a list 


12 books for supplemental reading 


BOOKS RECEIVED 


Hochvakuum-Elektronenrohren— Band 
1, Physikalische Grundlagen, by H 
Rothe and W. Kleen (Academic Pres 


New York 1955 29; ives 
The current volumes of this 
ind text on electron ft 

rizes acd tnice mace 

1940-41 edition. Vo 
principles 
| discuss 

to the 


ind interlerence phenomena 


The Theory of Hydrodynamic Sta- 
bility, by C. C. Lin (Cambridge Un 
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New York 


This book surveys 


1955, xi + 


derstanding of the sta- 

fluid flow 
simal disturbances of a 
iscous fluid 


Emphasis 


Image 
Reed 


1955 


Electric 
Parameter Method, by 
Prentice-Hall, Inc New 


iges Ss On) 


Network Synthesis: 
Myril B 
York 
iu 7 he 


ter method presented in terms 


Image 


npedance tunction and image 
is applied to combi- 


lunction 


two-terminal networks 


Plane Waves and Spherical Means 
Applied to Partial Differential Equa- 

Interscience Pub- 
York 


The author 


tions, Fritz John 


New 1955, vi + 


$4.50 shows 


ret of results follow from 


identities for plane and 


ntegrals of an arbitrary 


Spheroidal Wave Functions, by J. A 
Stratt J. Chu, P. M. Morse 
ind F. J. Corbato (The 

Pres \Iassachusetts In- 

and John Wiley 
New York, 1956 
2 50 


chnolog 
xin + 
Certain forms ol 
d solutions are given for 
prolate o1 
Tables 


of solutions for certain 


ippropriate tor 


dal boundaries 


All numbers 
vith the Whirlwind I 


ite! 


were 


Generalized Thermodynamic Proper- 
ties of Pure Fluids, by A. L 
a ind O. A. Hougen 
Wisconsin Vadison 

book, report No. 4 


Lydersen 


engineering Experi 
ents thermodynamu 
compounds 


ale ohols 


ompounds, organi 


ryathi 
esters 

> INorgank compounds 
pl eover ranges ol re 
re and pressure for 


the critical com 


Class Paperbound edi 
The Analytical 
Joseph Fourie: 

matical Analysis of 

Wave-Motion 
ind Partia 

of Mathematical 
Webster 

Ine 1780 

ved 
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ics available. 


Optical 


S| 60) 


S| US 


Broad 


Vol 


HERE’S HOW 


Design Engineers 
and Builders Use 


BAR 








Send for @ copy of interesting, 
new technice!l dete sheet No, 
229 describing “BARCO 
FLEXIBLE STRUT JOINTS.” “ts , 
1" 





BARCO 


567E Hough Street 


— for Structural 
Applications 


oe Flexible Strut Joints have been designed 
and are produced to meet the requirements of a 
number of America’s top engineering construction 
firms engaged in building nuclear power stations, 
reactors, and other units. They are used in making 
flexible guy rods or tie rods for bracing large cooling 
lines, hot fluid lines, high temperature steam head. 
ers, high pressure turbine or pump inlet and outlet 
connections, and many tall, smal! diameter stacks 
and vessels. Although many Barco Strut Joints 
have been used in structural work for years, applica- 
tions in latest piping designs have been accelerated 
enormously by the trend to higher temperatures, 
higher pressures, and larger structures 


SIMPLE, VERSATILE! —The Barco Strut Joint is a 
dependable, compact, veréatiie fitting requiring 
practically no maintenance. It is a simple ball and 
socket that provides a point of flexibility. The close 
fit between ball and casing, allows for reversible 
loads, not possible with pin and clevis type braces 
Barco Strut Joints support without restricting 
freedom of movement 


COMPLETE LINE —Welding ends for field or shop 
use. Unique “Bar-Moly” treatment of wearing parts 
provides permanent dry lubrication for long service 


ENGINEERING SERVICE — Barco will be glad to 
work with your engineers in the selection of joints 
to meet your requirements. Specifications and 
information on request 


Manifacturing Co 


Barrington, Illinois 
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Electromagnetic Pumps 
Several different type 

been developed to | 

classes of liquid meta! 
applications. For bi 
conduction pump, ope! 
principle as electric motor 

A 100-hp pump requir 
amperes at 2.5 volts and i 

The a-c conduction 


particular 


efficient 
are less efficient 
larger sizes. For sodium a 
metals, the induction 


ating on the inductior 


ELECTRONIC INSTRUMENTS 


Power supplies. Series of power 
supplies has 5O0-ky isolation from 
ground on both sides of high-voltage 
circuit, so that several unite can be 
operated in series, Supp! opel 
able from 230-volt, 3-phase 60-cp 
power, exhibits < |l-volt peak-to-peal 
ripple at any output.—Levinthal 
Electronic Products, Ine., 2952 Fai 


Oaks Ave., Redwood City, Cal 


Oscillator tubes. New Type 6756 
a 3-electrode water-cooled tube 
thoriated tungsten filament 

kw anode dissipation. Type 

the equivalent forced-air-coo! 

with 15-kw plate di 


feature low mu, heavy-wa 


ipation 


anode, and platinum-clad 


Amperex Electronic Corp., 230 Duff 


Ave., Hicksville, N. \ 


Voltage divider. \iniaturs 
tion d-e voltage divider with 4 0 
terminals is available wit! 
mum of up to 1,000 olims per 
Standard resistor accuras 
wattage dissipation 0.5 
temperature, 0.25 w at 125 
Daven Co., 530 W. Mt. Phe 
Route 10, Livingston, N 
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ed, Construction is virtually 


it of a standard pol phase stator 
with a fixed core and a large air gap 
through which is wound pipe con 


taining the metal. Spiral induction 


pumps are especially suited to low 
flow, high-pressure applications; rat 
ings of these pumps are 100 psi at 10 
gpm, SO psi at 40 gpm wo forme 
of linear induction pumps are avail 
ible, one the flat form with rectangu 
ur channel; the other with an annular 
British Thomson-Houston 


London, England 


channel 


Co., Ltd 


AND APPARATUS 


device provides 


from 0 to 


Delay line. New 
continuously variable delay 
more than 1 psec tise time is <S% 
of time delay at any point. Type 509 
measures | * 6 & 6 in., weighs <14 
OF Advance Electronics Co., In 
151 Highland Ave., Passaic, N. J 


JAN shield insert. JAN shield insert 
contacts bulb on one side, shield on 
other, conducting heat to shield with 
greater radiating surface and reducing 
much us 


sedford 


bulb temperature by a 
LOO” ¢ Atlas Ie-fe ¢ orp 
Airport, Bedford, Mass 


Regulated d-c power rectifier. New 
magnetic amplifier operates on 220 
140 volts, 30, 50-60 cycles, and holds 
itput oltage regulation from no 
ioad to full load within 0.5 volt, in 
ding variation of 10% of rated 
input voltage.——-Rapid Electric ¢ 
2881 Middletown Rd Bronx 61 


} 


Surface thermometer. New spot 
check surface thermometer has 50 
1,000" | reache tabilit 
Pacific Transducet 


Pico Boule ira Los 


range 
thin 0 se 


11863 W 


Portable Power Supplies 
Portable high-voltage d-« powe! 
f provide up to 30 ky 
ontinuously 
it 0) ky 
egonhme Beta Electric ( orp 
New York 29, N. ¥ 


Ripple is 


internal resistance 


Constant-current magnetic power 
supplies. Using techniques ranging 
choppe stabilized thyratron 

mtrol to dual-speed high-sensitivity 
electromechanical ervo regulation 
magnetic power supplies provide 
g-term current stability better 
100 ppm; voltage ripple of less 
0.1% peak-to peak; dynami 
from 15 to 100% of rated maxi 
current; and stepless continuous 
Vodel 
rated at O-S amperes over the load 


N J E Corp., 345 


rent control shown 


oltage of 0-2,500 


Ken 


Traveling-Wave CRT 


High sensitivity CRT 


tographicall records transients in 


ibove pho 


millimicrosecona region High clé 
sensitivit iwhieved by Lise 
defle tion 


tem wherein signal velocit 


flection 


ong traveling wave 


piate is mace equal to electron 


velocity eliminating transit 


aistortion Speciications fol 

ertical (TW ensibilitv, 0.02 
race width; vertica 'W) sen 
in.; Maximum vertica 
horizontal sensibilit 

ith; horizontal sen 

170 vol honzonta 
yin Klectron transit time 

TW) plate 0.2 « 10 

horizonta plates, 0.405 


response vel 


Frequen 
rw plates, 1.250 Me 90% 
Me 50% hor 
90% (1,850 Me 50% TW 


zontal plate 
mpedance is 120 ohms each sick 
Kdgerton, Germeshauset 
In 160 Brookline Ave 
Ma 
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Pulse-forming unit. This unit may 


he t ered at repetition rates up to 


I produce either + or — 
th 25-volt amplitude at 50 
nternal impedance with rise 
0.02 psec It can generate 
m 0.05-1,000 ysee pulse 
hut factors up to 25% 
Electronics Co., 3707 § 


Blvd., Culver City, Cal 


Miniature multiconductor cable. 
\I ture high temperature cables, 
nd shielded, are available 
to 24-conductor assemblies 
in be Teflon, Kel-F, or glass 
| Hitemp Wires, Ine., 26 
Ave Mineola, N. Y. 


Subminiature reed relay. A new 
reed relay that functions 
us as audio Trequen 

ivailable in two- o1 

sign, provides auto- 

ing Minimum driving 

volts (rms); reed fre- 

be tuned within range 

00-500 eps (CG Kleetronie Cor 


tix Al} querque N. M 


Multi-section potentiometer. A sin 
turn precision potentiometer 
n five sizes, permits exter- 
pendent phasing of each sec- 
ip without affecting phase 
ps of others.—Clarostat 
Inc., Dover, N. H 


Power Supply 


PR 300 precision regulated supply 
} itput tolerance of 0.002% for 
tage fluctuations up to 10% 
10-310 volts in 1l-volt steps 

variable between steps 

ilso 0-150 volts continu- 

ible at 5 ma and 6.3 volts 

center tapped, unregulated 

n Electronics, 2232 EF. Burn- 


st Portland 15, Ore. 


Silver cadmium cell. Silcad battery 
Use er cadmium couple. In a 
6 amp-hr cell, new couple 
veight of 4.95 oz, volume of 
maximum of 1.25 volts 
) ae oe | Yardne 
rp., 44 Leonard St., New 
York 


rcurybattery. Mercury batteries 
t miniature sizes can be 
to provide required voltage 
ety of 1aApes Cell is 0.280 
0.490 in diameter 
I I I « o., Ine Battery 
1) North Tarrytown, N. Y¥ 
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DEVELOPMENTS LTD. 
nucleonic 


instrumentation 


FOR THE LABORATORY 


a q pot cose 
SCINTILLATION COUNTING f ouwenasonmmuanon — 


COUNTER HEAD 
Interchangeable units for (wie surranie 


SCrwTHLATOR) 
precision counting of 
radio-isotopes. Teaching, 





routine or precision daveane 


tat wen 
ual 





counting to exacting beta 
and gamma ray spec- 
trometry. 





I.D.L. equipment in- 
cludes Geiger-Muller 
tubes, Scintillators, Plan- 
chets, leadware and re- 
mote handling tongs 


: ms = §=6FOR REACTORS 


FOR INDUSTRY Special experience 
lat : in equipment tor 
Weight, thickness and Den- controlling, safe 
sity Gauge, Package Mon- guarding and health 
itor, Static Eliminator, level monitoring of reac 
tors. Also experi 
mental equipment 
Full particulars from for use on and 


ISOTOPE DEVELOPMENTS LTD., Loborotories London Sales Office around them 
& Works; BEENHAM GRANGE, ALDERMASTON 120 Moorgate, London, E.C.2, 
WHARF Wr. READING, BERKS.. ENGLAND ENGLAND 























Now from Delmar Scientific . . 


METABOLISM CAGE SYSTEM FOR RATS 


fl 4 This all-glass cage system is used to 
ff r study excretion pattern in urine, 


feces and expired air of rats in 
f y {| jected with carbon-14 labeled com 
7 si | pound. Ancillary equipment shown 


rt 
u LJ in diagram is also designed to work 


>» 4H 


Ji with cage systems for mice 


OPERATION: Column at left dries 
room air and frees it of CO.. Center 
column houses the rats; air enters 
cage at top and is drawn off at bot 
¥ tom. Column at right absorbs CO 
from rat chamber which may be re 


f covered for radioassay 
EASILY CLEANED: Separator and stainless steel floor are removable for 
cleaning while the absorption towers are washed without disassembling 
PRICE: . . . available in various sizes ... price complete $202.50 


FREE GLASS APPARATUS CATALOG: For other standard and special 
glass apparatus, send for copy of free 52 page catalog from Delmar 
Scientific Laboratories. 
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CAUTION 


RADIOACTIVITY 


exciting spot 


It’s a matter of inevitability 

The immediately foreseeable future in the field of 
nucleonics and nuclear power development adds up to 
one of the grea pp. in in the world today 
for creative eng 

Do you know whe happening in that field at 
Martin? 

If not, you ay : ing a great opportunity to 
yet in at the commencement of an immense future, 
with one of th iynamic engineering team 
operations in the wh v world of nuclear powe1 
research and development 

Contact J. M. Hollyday, Dept, N-04, The Martin 


Company, Baltimore Maryland 


Regulator Tubes 
Miniature and subi 
wiiustable eoronae-ad 


itor tubs ta 


to 
Abdoratori 


gy Ave Brook 


Non-Overload Amplifier and 
Integral Discriminator 
Ni Vlodel N-301 eciall 

ec troscop ! 


7. OOO: 1 time of U.2 pane 


Loo r specification 
pulse shaping l-usec dela 
plus oO ! input, 10-ohm 
olt-max out 
rementes lle 
itt Hamme 


P.O. Box 531 


Pulse Amplifier 


Linear amplifier 


terna 
etered 


1O00- 1L0.000 


=i) atvle 
nts Ltd., BeenhamG 


‘ ) 
Near Read 
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S10 is a d-c-to 
scope with wide- 
0.5 psec div to 
ously \ iriable 
steps from 0.5 
cy accuracy 
magniher rek- 


ind 7, Ore 


Vari-count N Vari-count, soon 

ut requirement ol 

amplitude +15 

dge having rise 

1 Vv ser Input 

56 uuf in series with 
Other technical data 

Keach useful position has 

ntode output capable of 

i negative 35-volt d- 

6.800 ohms. (b) Positive 

irs at the nth count 

d with zero setting 

exception when mn 

ling: units may be 

ectl repetition rate 

100 ke for counts less than 

1 to SOO ke for 10-count o1 

ling: resolution time iu 

on counter: ~0.1 psec tor 

| yositions; less than 

nth position; (b) decade 
~(.1 wsee for all positions 


Brothers of N. J.. Plainfield 


Tantalum capacitor. Type STA, a 
tantalum capacitor using no 

maste electrolyte, operates 

70 RH? Fansteel 

North Chicago 


LABORATORY INSTRUMENTS 
AND APPARATUS 


Rolling Mill 
. h/4-high mill shown above 
ld reduction of 

ind in cold reduction 


to ultrathin gages. Can be 
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ackard/ Instrum ents 





1 Liquid Scintillation Spectrometers 
2 Automatic Fraction Collectors 
3 Windowless and Flo-Window Counters 





TRI-CARB 
LIQUID SCINTILLATION 
SPECTROMETERS 


For counting Tritium, Car- 
bon-14 and other beta emit- 
ting isotopes. 
Provides the most simple 
and convenient method for 
precise counting of beta sam- 
ples that go into solution with 
liquid phosphors. 
Aqueous samples of vari- 
ous types may also be readily counted. Request 
Certain materials that are not soluble in liquid phos- Bulletin 
phors may be counted in suspensions 314 





AUTOMATIC 
FRACTION COLLECTORS 


For precise column chroma- 
tography 
Provides both time and 
drop counting. Can be fur- 
nished for time operation 
only at commensurately low- 
er cost 
Drops from column fall di- 
rectly into test tubes. There 
are no intermediate collect- 
ing vessels, glass arms, or 
funnels to cause mixing, contamination, evaporation, etc. Request 
This is important where accurate separations are required Bulletin 
or where radioactive tracers are used. 230 





WINDOWLESS AND 
FLO-WINDOW 
COUNTERS 


Both types can be used for 
Geiger and proportional op- 
eration 

Windowless Flow Counter, 
Mode! 200A, provides maximum 
sensitivity for counting solid sam- @ 3 / 
ples which emit very soft radiations 
Has essentially unlimited life. Physi- 
cal arrangement of sample in cham- 
ber makes it possible to achieve full 
24 geometry 

Flo-Window Counter, Model 210, features a very thin 
metalized window of Du Pont Mylar which offers a mini- 
mum of obstruction to low energy radiation. Isolates 
counting chamber from sample. Eliminates static charge, 200 
vapor effects, accidental contamination, etc 


Request 
Bulletin 





FY 4'2-$¢+08 Instrument Company 


Pr Oo. BOX 428 


LA GRANGE, tit. 
123 





Irom one setup to other in 
unutes Back ip drive principle 
neavy pass reductions without 


ng out”’ of work rolls, provides 


rolling torque « pacity Vari- 
cl 


. 

speaking of ety of rolis, from 2 wn to %4 In 
New mills being adapted for use with 
st * ee in hoods and remote control handling 
sy ems engin ri g.. <“quipment One mil! in use at Han- 
fore four being constructed for 

ynne Stanat Manufacturing Co 

28 St.. Long Island City 1, N. ¥ 


Thermoplastic sheets. New Dura 
te, formable and machinable, resists 
is immune to most corrosive 
hive time is abrasion re 
as methacrylate 

flexural 

gtl The 
Brookside Drive mington 166 


Del 


Kel-F coatings. Kel-Il Dispersions 

OFFICIAL |-20-micron particles 
volatile organic liquids 

i s tough, adherent coating for 
HE USS Boston, recently commissioned as the first metals. nonmetallic materials. May 


guided missiles warship in history, carries the newest be sprayed, dipped, or spread.—M 
and most powerful weapons afloat W. Kellogg Co., Jersey City 3, N. J 
Vitro Laboratories takes pride in the Navy’s “well done” 
for its part in the systems engineering of the missiles instal- Magnetic Shield 


lation and launching system on the Boston Matattin ghictiine of ferrite end 

Another first in the important new field of systems engi- rrous powders coated on base metals 
necring is the comprehensive multiple-range timing system ivailable in coated or uncoated 
conceived, developed, installed and operated by Vitro for heote and fabricated forms. Un- 


oated materials can be spun bent 


armament testing at the Air Force Armament Center in 
tamped, or drawn. Outstanding 


Florida. By means of pulse electronics, a time signal generator P “es 
° ‘ ( iracteristics are id to ” none 
establishes base “central” time measured in 10,000ths of a nsitivity to shock, nonretentivit 


second, The system transmits time signals to remote ground durabilit saturation, and light 
and airborne stations for precision command timing and veight. Manufacturers may be li- 
time identification of action photographs, censed free to handle processing in 
their own plants Magnetic Shield 


These are but two of many examples of Vitro’s role in Div. Perfection Mica Co.. 1322 N 
systems engineering of the most advanced kind. They are Elston Ave.. Chicago 22. III 
forerunners of significant new systems applicable across 
a broad industrial spectrum Electron eee. “rs hes 
trument allows every method ol elec 


Vitro Laboratories is now building a million-dollar labo- tron diffraction, The beam is accel- 


ratory to make its staff and facilities available for new erated through a variable potential of 
industrial and governmental projects. 20 to 50 kv, with anode diaphragm 
elf-centering cone. Beam diam- 

less than 10 microns, permits 

100 


Write for detailed information to 


VITRO LABORATORIES, 962 Wayne Avenue, Silver Spring, Md 0} eal line width of more than 


Trib, Tauber & Co. AG 
4 Division of ang ge ener ie 


a= Foam-in-place powder. New plastu 
bf / 14 CORPORATION of AMERICA -asegoad ag wage play omy “We 
261 Madison Ave., New York 16, N.Y. 20-11 sity, dielectric constant 


10’? cps is 1.48, dissipation factor 





& Research, development, weapons systems *S Uranium mining, milling, processing, refining 0.009. Compressive strength 


Aa Nuclear and process engineering, design © Rare metals, heavy minerals, fine chemicals emerson & Cuming Ine 


A Refinery engineering, design, construction > Ceramic colors, pigments, chemical products Washington St., Canton, Mass 
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Microcard reader. Pocket size 
reader weighs 7 ounces, has 

-X lens, operates on bat- 

10 volts \licrocard 

2145 Madison 


Gear reduction transmission. New 
t es infinitely variable 
from true zero to SU 
nput speed and 
torque tevco, 


Minneapolis 


Security bars. curity bar set for 
file ets consists of rigid steel 
pin for bottom section 
pin for top section 
ile in various lengths: 
simple teed Manu- 
1045 Main St., Walt- 


lonization gage control circuit. New 
t t, which measures pressures 
to2 * 10°'© mm Hg 
ent amplifier employing 
e feedback Vacuum 
ngineering (Co 8H Den 
H cle Park N Y 
fiter of porous stain 
temperatures up to 
flerential pressures ol 
Poro Kle in has tensile 
9 OOO-25.000 psi; percent 
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Inductior heating. 
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Pi ) \ EERI VG is our bu SLULCSS 


ELIMINATE YOUR CLEANING 
PROBLEMS WITH 


“Gendt” ULTRASONIC 


CLEANING SYSTEMS FROM 


, —_— q entral 


Dip housings having small holes, threads and other hard-to 


reach places (top picture) into the Bendix Ultrasonic Cleaner 
In seconds, they are cleaned more thoroughly using only a 
water -deter gent solution than by any other cleaning method 

With a Bendix Ultrasonic Cleaner, removing contamination 
from complex and fragile assemblies (bottom picture) becomes 
routine, «© quickly and effectively is the job done. Leven radio 
active contaminants baked on under high temperatures over 
an extended period of time pose no problem for the HPendix 
L Itrasonie Cleaner. For, in Geo minutes, 99.50), to 99.9 of thi 
radioactive contamination can be removed 

(Cleanimn costs o ‘way down with a Bendix Ut Itrasonn 
System, too. Within months, time and labor savings alone 
can easily pay for the cost of the System. In addition, for most 
applications you need only use an inexpensive, non flasnmable 
non-toxic water-detergent mixture 

Break away from out-moded, messy, dangerous and ineth 
cient cleaning methods. Join the growing number of industrial 
concerns that do the job better and more economically with a 
Bendix Ultrasonic Cleaning System. Write PIONRER-CENTRAL 
DIVISION, BENDIX AVIATION CORPORATION, DAVENPORT, 1OWA, 


7 E. Providencia Avenue, Burbank, California 
Export Sales and Service 
Division, 205 E. 42nd Street, New York 17, New York 
Canadian Distributor 
s & Wilson Lid., 11 Front Street East, Toronto, Coneda 





what's 
IMPORTANT 
to you? 


w YOUR CAREER? 

tw YOUR COUNTRY’S CONTINUING 
EXISTENCE IN TIME OF DANGER? 

we YOUR FAMILY'S FUTURE SECURITY? 
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can’s future 
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ADDRESS 
Dr. F.C. Brooks, Director 
CORG, Fort Monroe, Virginia 
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Recording equipment. Type 6 FM- 


cording system is described 
et $y A-V Manufac- 
730 Fifth Ave., New 


Ceramic capacitors. Standard ce- 
tors are described in cata- 
Cornell-Dubilier Elee- 
uth Plainfield, N. J 


Phototubes. (‘atalog describes 5 
totubes. 24 p taclio 


' Tube Division 


Replacement tubes. Interchange- 
f rector lists 2.000 tubes 

\ direct replacement type or 

) p Radio ¢ orpora 


Tube Div., Harrison 


Nuclear equipment. Nuclear instru 
t ng medical spectrome 
ising collimator are 

Catalog Detectolab 
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Applying Radiation 
to Industry 


That's the subject of a case-study spe- 
cial report scheduled for the May issue 
of NUCLEONICS it will cover uses in 
both industrial research and produc 
tion processes under the headings 


® Research 
industrial tracing 
Hydraulics 
Wear studies 
Isotope dilution 
and tracer analysis 
Activation analysis 
Beta thickness gaging 
Density gaging 
using gamma services 


Watch for it in the May Issue! 
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VICTOREEN 
RADIATION MONITORING 


AND 


ALARM SYSTEMS 


— CUSTOM DESIGNED TO YOUR SPECIFICATIONS — 








Radiation Monitoring 
Systems maintain a 
continuous check on 
radiation intensity 
levels of radioactive 


gases, liquids or solids. 








These monitors, loca- 





ted at key positions 
throughout buildings 
will actuate alarms 
and interlocks, initi- 
ate the action of re- 
mote controls, record- 


ers or other devices. 


Radiation sensing units or detectors placed at one or more strategic 
measurement locations will communicate the radiation intensity at 
each location to a central control panel. The remote sensing units 
measure radiation intensity and through monitoring units and indi- 
cating meters located on the central control panel, alarms and inter- 
locks are actuated the instant that the radiation level at any location 


reaches a pre-determined hazard point. 


Victoreen Radiation Monitoring Systems are custom designed to 
meet the requirements of the specific installation, Central control 
station is of panel type construction and accommodates up to ten 
monitoring units. Modification to a Victoreen Monitoring System 
is easily accomplished by the addition or removal of a plug-in moni- 
tor unit at the central panel and corresponding detector at a remote 


location. 


Either automatic or manual reset of station alarms are available. The 
alarm system may be triggered by either high level or low level 
radiation. Detectors are selected according to the type of radiation, 
Recorders can be provided to obtain permanent records of radiation 


levels at any or all sensing stations. 


A check list which will assist in determining the specifications for a 
radiation monitoring system to fit your problem is available on re- 


quest. Write for it today. 


INSTRUMENTS DIVISION 


The Victoreen Instrument Co 


5806 HOUGH AVENUE + CLEVELAND, OHIO 








14-STAGE 


AULTIPLIER PHO 


for investigations 
involving unusually 


low-level light sources! 


RCA-6810—the most sen- 
sitive phototube in the 
RCA line—is a head-on 
type multiplier photo 
tube designed for scin 
tillation counters, spe: 
trophotometers, and 
other applications in 
volving low-level light 
sources. Featuring fast 
response, high current 
gain, relative freedom 
from after-pulses, and 
small spread in electron 
transit time, the 6810 | 
particularly useful for 
fast coincidence scintilla 
tion counting. Because 
the 6810 is capable of de 
livering pulse current 
having magnitudes up to 
0.5 ampere without a 
preciable deviation from 
linearity, the need for an 
associated wide-band 
amplifier is eliminated in 
many applications 

The spectral response 
of the 6810 covers the 
range from about 3000 to 
6500 angstroms. Maxi 
mum response occur it 
approximately 4400 ang 
stroms. The 6810, thers 
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TOTUB 


approximately 66,000,000 
times when operated 
with 2300 volts supply 
potential short time- 
resolution capability in 
the order of 1 or 2 milli 
microsecona 
Designers and manu 
facturers of radiation de 
tection and pectro- 
photometry apparatus 
and schools, institutions 
and laboratori making 
of such equipment 
can obtain complete 
technical data on RCA 
6810 and other RCA 
Phototubes by writing to 
RCA, Commercial Engi 


neering Sectliolr { 51) 


Harrison 


LABORATORY TUBES 


Radio Corporation of America 
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data file 
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SETTING UP 
A 


RADIOISOTOPE 
LABORATORY 


outlines AEC standards, de 

scribes program governing 
institutional use, individual 
practice training program, 
mives 
reference and source material 


basic instrumentation; 
Write now for your free copy; 


please address Dep't f.4 


Berkeley =a 


4 f Beckman instrument 


2200 Wright Ave, Rich 
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AUTOMATIC 
PYROMETER 


SIMPLYTROL 


453! 0 2500 # 
ce $132.00 
Avtomati for 


furnaces 


type Pyrometer 


femperature mn 


Thermocouple 


controlling ovens 


and processes. The Simplytrol is economical 


and reliable with few moving ports There 


are no vocuum tubes The regular lood relay 


is SPOT. 5S Amps 
relays to 40 Amps 


Optional heavy duty 


from 75 to 
400° f 


desired 


10 temperature cover 
3000° F. Several 
On & OF 


femperature 


ranges 
special ranges to 
control for holding the 
electric 
high 


com 


works on gas, oil of 


heat Indicating meterrelay is mediwr 


resistance and has bimetal cold junctior 


pensation. For use with all standard therme 


couples. Accuracy 2% 


Avto-Limit’ switch changes Simplytrol from 


automatic controller to limit pyrometer tor 


shut down or Cabinet: 6'%-n 
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Assembly Products, inc 
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first 30 lectures, basic nuclear physics 
occupies 10 hours, and the physics of 
reactors an equal period In the third 
group of 10 lectures such subjects as 
health physics, shielding, and breeding 


BASIC ire discussed, The engineering part 
f th the 


e course is concerned with 


RESEARCH transfer of heat from reactors and its 


conversion to useful power, 


| ‘ at Although no reactors or even expo- 
l ila lamos nential piles are as yet available for 
0s “W a universities in Britain, experiments of 
“SH slowing-down lengths of neutrons are 
carried out in the Glasgow laboratory 
ourse using an Sb-Be source that gives 
ibout 10° 35-keyv neutrons per second 
This source is also used for thermal and 
It neutron-capture- cross-section 
measurements, Other neutron experi 


ments, such as one on the elastic colli 








ions of neutrons and protons using a 
plastic scintillator as the source and 
detector of knock-on protons, are car 
ried out using a weak Po-Be source 
In addition there are standard nuclear 
physics experiments on absorption 
radioactivity ete specially chosen 
rom the normal physics course for 
their applicability to nuclear engineer 
4 similar laboratory course is 

un at Queen Mary College 
At the present time the course in 
is experimental, in the sense 
n the light of expenence changes 
ABOVE: OR. KEITH BOYER 15 ill be made. For example, it is hoped 


SEEN OBSERVING A BEAM OF 


LOW ENERGY NITROGEN IONS tend the course to cover metal 


il problems more fully and to 


the time spent on reactor 


The cyclotron shown above is one of the many types K. G. MeNelLu 
of advanced research equipment in use at Los Alamos Department of Natural Philosophy 

The University 
This variable energy machine is designed to accelerate Glasgow, Scotland 


high intensity beams of all the hydrogen and helium 


eccaaana Graduate Program at 
University of California 


The Laboratory offers a wide range of opportunities 
to do research and development work in the fields of Dear Sir 
Physics, Chemistry, Metallurgy, Mathematics, Comput Che February NucLeontics deseribed 


ing and Engineering ome of the university courses in nu 
‘ engineering I noted with some 
lf you are interested in learning more about career we that 


no mention was made o 
opportunities at Los Alamos, write- our Master and Ph.D. programs 
nuclear engineering, which were init 
DEPARTMENT OF SCIENTIFIC PERSONNEL ated last fall by the Mechanical Engi 
Division 708 


neering Division at Berkeley. 
The Master of Science program con 
sists of the following courses: advanced 


ipplied mathematics, nuclear reactor 


‘alamos phvysies, elements of heat and mass 
transfer, power cycles and power-plant 
"scientific laboratory stems, nuclear reactor kinetics, auto 


or? matic control of nuclear reactors proe- 
LOS ALAMOS, NEW MEXICO ‘ heat and mass transfer in nuclear 
engineering, reactor materials, design 


of reactor-power-plant systems, semi 
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\ nuclear powered submarine and expanding 


privately owned fuel element fabrication facili- 
ties nearing completion are positive signs of the 
continued progress of the nuclear industry. 
Obstacles to progress exist, but they must be 
recognized and removed, if there is to be a 
flourishing and dynamic nuclear future for all 
We 


obstacles will be removed and we are expand- 


segments of our economy. believe these 


ing our facilities to keep pace with the growing 


market. We desire to contribute to the advance 
of the nuclear age through the combined use 
of past experience and new approaches. 

Production of fuel elements is our specialty. 
Whether for the government reactor of today 
or the industrial one of tomorrow may we 
share our experiences with you through the 
saustying of your requirements for fuel ele- 
ments? 


Send for Fuel Element Fabrication brochure. 


METALS & CONTROLS CORPORATION 
NUCLEAR PRODUCTS DIVISION 
134 FOREST STREET, ATTLEBORO, MASS. 
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COMPLETELY NEW 
PRECISION SCALER The ent second sre 


Laborator 
ermore laboratories 
ments with the 


r reactor 





Model DS8 alla “skein ciielinies escalated 


og I Il vramiming 
The DS8 Precision Scaler is a COMPLETELY NEW fast scaling clear reactor problems on the 
circuit. It is an ideal scaler for counting pulses from a pulse-height computer. and thermonu 
analyzer. Many of its outstanding features are new developments ia ' ’ 7 mi 
not available in any other scaler. Some of these features are (1 aE IP rihanna gy Ve 
PRECISION pulse-height selector; (2) improved low-current scal 
ing stages; (3) regulated plate supply with hermetically sealed 
transformer; (4) high-speed register driving circuit; (5) provision 
for cascading similar units for exte ond es scaling factor 


t hile nt WOrkK ith te ims to desig 
articular nuclear power plant, w 
riticism from phy icists and engineers 
on the stall 

courses are being Kept at 


and & general 


: | o that the student will not 


as po 


us concept 


I nucl reactor ind 108 Vs Tih 
IMI ROVED! or those student eontinuing to 
* 
vard a in the held of nuciear 
nei ring { *s are available in a 
é* 


SINGLE CHANNEL 
ANALYZER Medel DZ1S. ee ee dee a 


The DZ15 Single Channel Analyzer represents the very latest 
improvements in the original ORNL model developed by Francis 
and Bell, Its stability and precision makes it outstanding for obtain 
ing the amplitude spectrum of pulses. It is excellent for coincidence 
studies—and for quantitative analysis of radiochemical mixtures 
When combined with other instruments, it becomes the heart of a 
spectrometer, Precision settings allow resolution of energies as close 
as 20 kev 


= ' of sul depending upon 


be obt il! 
engineering 
Berkele 


ition lol 


An affiliate of Borg-Warner Corporation, Builders of Precision Instruments 


Pulse Height Analyzing Instruments Regulated High Flow Counters 
Scalers Voltage Suppliers Accessories 
Control Panels Scintillation Detectors Special Instruments 
Counting Rate Meters 











Send for this catalog today. Your name will be placed on our Gas-Cycle Reactors 


mailing list to receive periodic bulletins covering new develop- 


ments and applications in the Nuclear instrument field. 


Reprints of NUCLEONICS' 


étectolab,.. 12-page special report 


. le Reactors for 
6544 WN. Sheridan Ave., Chicago 26, Ill. Gas Cyc ad a 
An affiliate of Borg-Warner Corporation Builders of Precision Instruments Power (NU, March 56, 
SALES OFFICES p. 33) are available at 
Applied Radionios Cory ' ' rprises, LA Mee Associates homas , 
14305—20th Ave., N.I 0 , 100 E. Nine Mile Ro semiead oe 50¢ each from 
Seattle 55, Washington 
Tel. EMerson 1204 
Kimball Bleetronies, Ltd 


200 Alhambra Circle , sylva ferent 188 N. Pairei NUCLEONICS 


Coral Gables, Florida . , ora " i, Minneso 
ou —+-0008 .—Aamnanes | el. —Sigway $7 330 W. 42nd St., 
EXPORT SALES New York, N. Y 
Borg-Warner International, 36 §. Wabash Ave., Chicago 3, Illinois, U.S.A 
Cable Address BORINTCO 





Reprint Department 
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NEWSMAKERS 
<comge L. Heller, staff engineer for the LATEST WORD 


‘ I SS1ona (ommiuttee on 


a agen | On Peace-Time 


H. K. Ferguson ‘ 
sign and construe- enero’ | PN Colasliom —tal-lah 


itomic energy The 


wated (‘levelane ee . - 
ated in Cleveland Our “Atomic Energy Review” has been 


ac knowledged to be one of the fore 
Mcintosh, head of the produe most publications devoted to the invest 
it High Voltage Engineer : ment implications of commercial atomic 
e 1950, has been ap energy. It is published periodically by 
manager ai our research department, under the 
- direction of our spec ial consultant in 
Rese Foundation has pro this field 
Richard F. Humphreys, manage: “Atomic Energy Review” is required 
esearch department and reading for all investors with an eye to 
growth in the not-so-distant future. You 


ear reactor program 


peesh dinead are invited to write, or call for your tree 
issista ( ctor 


copy of the current issue, containing a 
pimen 
invest Wisely discussion of the latest and most impor 


tant developments in the industry 


7 
~ HARRIS, UPHAM 2 C2 
Members New York Stock Exchange 
Main Office: 120 Broadway, New York 5, .N. Y. « REctor 2-6300 


Gentlemen: Please forward promptly ind without obligation, a cop 








Karl P Cohen, founder and former 
ent of Walter Kidde Nuclear 


een named a con 


(General Kleetri 


ment Department 


2 ic bones Review 
Cramer W LaPierre, General Electric 


\ ent na heen elected in 


( t resident of the com 
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DONUTS (Interlocking Lead) TO YOU 


‘ iclear Laboratorie ® ATOMLAB'S new Well-Type Scintillation Counter WTSC.5 
Wilbur E. Kelley 48 presi consisting of crystal, photomultiplier tube, and preamplifier 
xg Henry K. Norton who ompletely enclosed by a two-inch-thick lead shield of inter 


lirector of the atomu locking cylindrical sections. Each section s approx«imately 


i ‘ ( ‘ \e 
ent and engineering two inches in height and weighs about 30 Ibs. The top sec 


, ' . t} tion a sliding cover which swings aside to give access to 

MAnNAReT OT { 

Oa capacity crystal well. Overall efficiency of the counter 
) ft 


approxsimoately 50-60% depending por ample 


Background of 150-250 counts per minute 


PRICE complete—-$875.00 


D. W. T ppointed| fm the Atomic Center 


489 Fifth Avenue, New York 17, N.Y 


operation RR a 


t ARC FOR 
e sis of filter efficiency is 
REMOVAL ae aa ae 


Ti ij the accuracy of test equip 
Lovis Ten Eyck Thompson, director of OF ment. Our testing unit is peri 
¢ N len-Keta has heer RADIOACTIVE odically compared with govern 

P . amt { . ment equipment, assuring air fil 


ters of integrity 








P No filter leaves ovr plant 
wi am Shockley, LY without passing rigid specifica 
t t rhe ley ; 7 tions including 99.95" eff 
‘ , . j . . ciency on particle sizes of 3 
micron as measured by dicc- 
tylphthalate smoke machine 


FLANDERS MILLS, ING. sivesnens sew vor 
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Our materials are 
designed to meet your 
shielding specifications. 
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RAY PROOF 


- 


WE SOLICIT YOUR INQUIRIES 


A copy of this quick-read 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the “WHY and HOW 
booklet.”’ 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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exhibit of 
Division, Washington 
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ASM Gas Turbine Power 
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Rates are per inch per insertion. Con 
tract rates are based on the use of 6 or 


12 issues within the coftract year, and 
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Larger Sizes Now Available 


Hi-D® Leap GLASs WINDOWS 
For use in steel, lead, and concrete walls 
Send for Circular GS-4 
PENBERTHY INSTRUMENT CO. 


4301 6th AVE. SOUTH ~- SEATTLE 8, WASH 
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SOLA CONSTANT- 
VOLTAGE 
TRANSFORMER 


Ends fluctuating line 
voltage! 


OVER 60% OFF... 


the factory price at a l-input 2,000 VA unit! And 
here's another bonus! This Air Forces 2,000 VA 
overstock, Sola Cat. No. 30768, has 4 inputs! 90 
125 V., 190-250 V., 60 cy. or 50 cy. Isolated sec 
ri lar tant 115.0 ¥ from no load t 
fu load { I 4 amp. So f choos use it 
as @ 220:115 V. step-down. And slash $147.50 
off the factory 1|-input price 
Brand sew in original wood 
box. 4 cu, ft, Ship. wt. 254 $97 50 
ibs. F.O.B. Pasco, Wash. Only bad 

EXPORTERS; Note choice of 50 cycles.) 

THE M. 8. COMPANY 

P. O. Bex 1220-0 Beverly Hills, Calif 
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EMPLOYMENT OPPORTUNITIES 


Engineers and Scientists e 


GENERAL ELECTRIC'S 
ATOMIC POWER EQUIPMENT DEPT. 


ANNOUNCES MOVE TO 
AN JOSE, CALIFORNI 


of the design, development and production activities 


on COMMERCIAL ATOMIC REACTORS and REACTOR COMPONENTS 


This move to California by General Electric offers engi- 
neers and scientists an unusual opportunity in the new 
field of COMMERCIAL atomic power equipment. The 
work at the San Jose facilities provides almost unlimited 
growth opportunities for professional men. Here GE is 
building the power reactor system for the world’s largest privately financed, all-nuclear 
power station, as well as carrying on extensive engineering and development work 
on research and test reactors, power reactors, and numerous reactor components 


NEED PREVIOUS NUCLEAR EXPERIENCE? It’s desirable, of course, but NOT 
essential. The majority of the positions open at San Jose involve practical engincer- 
ing experiences. Where specialized knowledge is needed, GE will furnish it — through 
association with recognized atomic experts, technical courses at the plant, and a 
Full Tuition Refund Plan for graduate work at nearby university. 


STUDY THIS LIST OF OPENINGS...they’re opportunities plus: 





— 


ADUATE 


PHYSICISTS AND GRADUATE ENGINEERS 


(Mechanical, Civil, Electrical, Metallurgical, Chemical) 
with 1 to 10 years experience in the following areas: 


—— ——$$$—$—— — 





EE 


REACTOR DESIGN NUCLEAR PHYSICS 

Design and development of reactor com- Analytical work related to reactor physic: 
ponents, reactor core and control. drive for core design and shielding; experimental 
refueling mechanisms involved here. Also work to confirm analyses 

pressure vessels and structures 


CONTROLS 4 INSTRUMENTATION POWER PLANTS 
Conceiving systems, performing analytical Thermodynamic and power background 
and development work, coordinating and to design heat exchangers, valves, steam 
integrating systems through proposition generating equipment, pumps, piping 
design and manufacturing. Design and Conception, design and analysis of ther 
development of reactor and systems mo, chemical and mechanical systems for 
instrumentation | reactors 





— 











4 - — 


Others include metallurgy, applied mechanics, coolant chemistry, 


product development, remote handling facilities and structures 


RELOCATION EXPENSES PAID « COMPREHENSIVE BENEFIT PROGRAM 
Including Insurance, Pension and Stock Bonus Plans 


Please write to: ATOMIC POWER EQUIPMENT DEPT. 


GENERAL ELECTRIC 


2900 Campbell Avenue 2155 South First Street 
2 Schenectady 5, N.Y. San Jose, California 
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EMPLOYMENT OPPORTUNITIES 





REPLIES (Box No 
VEW YORK ne 
CHICAGO: 520 N. Michigan 

iN FRANCISCO: 68 Pow § 


. 
if Ol) POSITIONS WANTED 


Free Lance Technical Copywriter six years nucleoni« 
© . + experience in planning, placing and producing trade 
and onsumer advertisements nstrument and service 
are if Pres pe if a Career if] brochures Dubiicity ond new product relecses direct 
moa etters and nserts Portfolio upon request 

Pw 32, Nucleonics 


Experimental Physicist, Ph.D five yeors experience 
with accelerators; neutron, gamma and «x-ray dosim 
etry; radiobiclogy Eastern location preferred Ava 
able fa Pw 7, Nucleonics 

Chemist—8& yeors experience in agricultural isotope 


studies, strong physical chemistry bockground, Ph.D 
Publications, Geneva Conference, et Academic pre 
ferred PW-9522, Nucleonics 





— 


FOR RATES 
OR INFORMATION 


Combustion Engineering - 
has immediate openings for 
SENIOR POSITIONS at its new 


NUCLEAR ENGINEERING AND About Classified Advertising 


DEVELOPMENT CENTER Contact 
WINDSOR, CONNECTICUT The McGraw-Hill 


Challenging careers are open to qualified Offic é Mores Vou 
PHYSICISTS : . , 

MATHEMATICIANS ATLANTA, 3 

METALLURGISTS 1321 Rhodes-Heverty Bldg. 

MECHANICAL ENGINEERS WAlnut 5778 


w. D. LANIER 


CHEMICAL ENGINEERS BOSTON. 16 
AERONAUTICAL ENGINEERS 350 Park Square 
ELECTRICAL ENGINEERS HUbard 2-7160 


SWEGER 


NUCLEAR ENGINEERS CHICAGO 11 


DESIGN ENGINEERS 530 No. Michigan Ave. 

STRUCTURES ENGINEERS MOhawk 4-5800 

W. HIGGENS 

Power is Combustion’s business, whether the heat CLEVELAND, 15 

source be conventional or nuclear fuels. For nearly 1510 Hanna Bldg. 

three-quarters of a century, C-E has been designing SUperior 1-7000 

and manufacturing equipment for the generation of W. B. SULLIVAN 

steam to produce power. A decade ago, it moved natu DALLAS, 2 

rally into the nuclear power field. And now, with the Adolphus Tower Bidg., Main 

new facilities under construction and completed at its & Akard Sts. 

Chattanooga plant—and the soon-to-be-completed PRospect 5064 

Center at Windsor — Combustion is uniquely qualified DETROIT, 26 

for a leading role in the atomic power industry 856 Ponainent Bldg. 
Combustion is the third major contractor selected by WOodward 2-1793 


L. SEEGAR 


AEC to design and build a Naval nuclear propulsion 
system — and will be the first company in the country LOS ANGELES, 17 
to complete such a contract using its own facilities, It 1111 Wilshire Blvd. 


ind manufacturing a large portion of MAdison 6-4323 


Cc. W. DYSINGER 


the reactor vessels and steam generators for electric 
, NEW YORK, 36 
lity and Naval nuclear power plants ’ 
sit ogo the alee 330 West 42 St. 


At Combustion’s Nuclear Center in Windsor, only LO 
varied ngacre 4-3000 
8 miles from Hartford, you will find CAREERS — not s.1 shen 
jobs — and the opportunity for advanced education at D. COSTER 
, R. LAWLESS 
nearby graduate schools under Combustion’s tuition R. HATHAWAY 


reimbursement plan. Moreover, you can establish your PHILADELPHIA, 3 
home in a delightful countryside providing every facil 17th & Sansom St. 
ity for pleasant living. Relocation assistance is, of Rittenhouse 6-0670 


course, provided “ E. MINGLE 
H. BOZARTH 


Must be U. S. Citizen. Replies held in ST. LOUIS, 8 
strict confidence. Submit complete resume. 3615 Olive St. 
JEfferson 5-4867 


W. HIGGENS 
COMBUSTION ENGINEERING, Inc. SAN FRANCISCO, 4 
REACTOR DEVELOPMENT DIVISION 68 Post St. 
Room 1021, Port Authority Bidg., 111 Eighth Ave., New York, N.Y DOuglas 2-4600 
Phone: MUrray Hill 9-4600, Ext. 720 R. C. ALCORN 
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EMPLOYMENT OPPORTUNITIES 


Be Rod Si -y UY 
PHYSICIST 


Admiral Corporation 
has a permanent position 
open for a physicist, experi- 
enced in measuring and evalu- 
ating reactor fields. Specific assign- 
ments involve the evaluation of nuclear 
radiation environments as a part of an 
extensive long range study of high level 
radiation effects on electronic components. 
If you have an advanced scholastic degree in 
physics with a background in solid state or chem- 
ical physics, you will qualify. Exceptional oppor- 
tunity for a career in nuclear physics including 


development of new materials. 


We offer a complete program of employee 
benefits including retirement plan, paid 
group insurance, and liberal vacation 


policy. 


Send complete resume and salary requirements 
to Mr. Walter A. Wecker, Personnel Division 


Admiral Corporation 


3800 W. Cortland St., Chicago 47, Illinois 
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EMPLOYMENT OPPORTUNITIES 


Physical Chemists or Inorganic Chemists ENGINEER 


for investigation of gos-solid reactions, chemical thermodynamics, reaction kinetics 
surface chemistry and solid state physics Chemistry majors will be considered for 


Aircraft Nuclear 
these positions 


Power Plant Design 
Chemical Engineers 


for advanced process development work in Pilot Plant and Production Plant scale 
testing Positions are in our process development program aimed at more efficient 


FOR ADVANCED DESIGN GROUP 


and more economical production of nucieor fuels for the various types of nucleor 
reactors now in operation and under consideration 


Electrical Engineers 


with electronics major for development of plant process control instrumentation 
This involves application of commercial components and development of special 
instrumentation as needed for process control of production plant operations 


Ceramics Engineers 


with strong background in crystallography, thermochemistry, and theoretical aspects 
of ceramics for investigation of refractory type materials; i.e., their productior 
properties, and applications 


P9512 NUCLEONICS 
520 N. MICHIGAN AVE. 
CHICAGO 1, ILL. 


NATIONAL LEAD COMPANY 


a 
Fernald Atomic Energy Comennuce Propet 


#0 GOK 156 MT HEALTHY STA ConCHNATI 31, OHO 


engineer 


ME or EE 


_—_—wewoewowoworwererweeeeoweoeowereeoeoreoeeoreoreeorreoreorreoreoreaeoeeeaeenenreneaeeaeaeeeeeeeeeeeeenaeneene 





Design Nuclear Reactors 


for Aircraft 





Opportunities -::::--- 


For men with theoretical background in NUCLEAR PHYSICS 


To plan and perform standardized radiation measurements. Should have 
M.Sc. and several years experience in instrumenting nuclear counting « xper! 


ments. This is a permanent staff position with Sandia Corporation, a sub 
sidiary of the Western Electric Company, in Albuque rque, N.M. Please 
send resumé of education and experience to Staff Employment Section 565 


SANDIA.::--.- 


Albuquerque, New Mexico PFs PF penne tanmnooncs 
/ 520 N. MICHIGAN AVE 
CHICAGO 11, tL. 











EMPLOYMENT OPPORTUNITIES 


The Advertisements in thi ection include all employment opportuniti 
nical, selling, offic killed. manua et 
DISPLAYED RATES UNDISPLAYED 
The advertising rate $15.00 | r for all | inimum 3%. dine 
advertising appearing o1 thie lan a con 
lime 
Box numbers—-counts as | line 
An advertising inch is measured ” vertically on Discount of 10% if full payment i 
a column } column 1) inehe to a page vance for +t consecutive insertion 
Subject to Avency Commission Not subiect to Agen Commission 
Send NEW Advertisements to NUCLEONICS, 330 W. 42nd St., N. Y. 36, N. Y. for May issue closing April 13th 


tract basis, Contract if ( oted on request 
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CAUTION! Isotopes at work. 


USRC 


Sealed Beta and 
Gamma Sources 


Industrial usage demands: 
Rugged construction 
Positive Sealing 
Wear Resistance 
Freedom from Contamination 
High E ficiency 
Nominal Cost 


These characteristics are available to 
you in all USRC sources — designed to 
your specifications and incorporating 
such isotopes as H J Cc Co”, Kr, . 
Ru’, Cs'**, Pm’, TIP, Ra*™, RaD. 


o> 


for complete data— 
send for Data Sheet 20.20 


UNITED STATES RADIUM CORPORATION 


New York 7, N. Y 





PLANCHETS SPECIAL INTRODUCTORY OFFER 


Stainless Steel Cupped Planchets 
1” Diameter x “is” Deep 
Special Quantity Discount—5,000 @ $2.50/C 
1,000 @ $3.50/C 100 @ $4.00 
Nickel Plated Cupped Planchets 
1” Diameter x “is” Deep 


5,000 @ $14.50/M 1,000 @ $17.50 


We also have in stock standard planchets in all sizes 
Special planchets made to your specifications Samples on Reaques 


| Sewice Ci a 
Radiological Sites ompang,. Mc. 


28-22A Astoria Bivd, Long Island City 2, N. Y 














MOVING? 


If you are moving (or have moved), tell us about it, won't 
you? Your copies of NUCLEONICS will not follow you un- 
less we have your new address immediately. Make sure 
you don’t miss a single important issue . and help us 
make the correction as speedily as possible by giving us 
your old address, too 


NUCLEONICS 


Circulation Dept. 


330 W. 42nd St., New York 36, N. Y. 
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/ bility for errors or omissions 


Telephone WEntworth 6.2346 + Cable Address RADILAS 


j 











140 April, 1956 - NUCLEONICS 





an 
exclusive 


ATOMIC 


produet 


ATOMIC'S new 





Non-Overloading Linear Amplifier 
Model 215 


Designed to meet the exacting requirements for Linear Amplifiers 
demanded by new scintillation counting techniques . Model 215 
permits examination of small pulses (X-ray) in the presence of large 
pulses (gamma). It provides full overload protection and base line 
stability. 
The Model 215 Linear Amplifier accurately preserves the X-ray 
spectrum in the presence of a high gamma ray counting rate (as shown 
n above graph . contrasting with earlier models which became 
»verloaded by large pulses, making it impossible to analyze accurately 
ow energy radiations. 

reme reliability of operation, together with excellent sensitivity 

ity, make the Model 215 an outstanding choice 


Price and delivery on request. 


SALES REPRESENTATIVES 

ATOMIC ASSOCIATES, INC New York 

Boston 73, Moss Philadelphia % 
W A. BROWN & ASSOCIATES Alex 

Branch Offices throughout Southeas? 
KITTLESON COMPANY Los Angeles 44 

San Francise Calif Albuquerque 
RON MERRITT COMPANY Seattle, Wa 
PACKARD INSTRUMENT CO P.O. Box 

LaGrange, III 
H E RANSFORD 2601 Grant Bldg, Pirtst 
CANADIAN MARCONI! CO Montrea 

Winnipeg ‘ Halifox 
OVERSEAS A r 

india, Israe 

witrer 


PRELIMINARY 
SPECIFICATIONS 
GAIN; 150 to 15,000, selectable by 

coarse and fine gain controls 
RISE TIME; 0.2 microsecond 
CLIPPING: 1 microsecond by 
meons of delay line 
INPUT IMPEDANCE; 1,400 ohms 
OUTPUT IMPEDANCE; 50 ohms 
OUTPUT LINEARITY: 0.5% to maxi 
mum 100 volts output 
MODEL 215 includes: expander 
type integral discriminator 
locking-type helical potentiometer 
control. 


ATOMIC 


INSTRUMENT 
COMPANY 
CAMBRIDGE 39, MASS. 





Honeywell control instru 
mentation for the first pri 
vately owned reactor, at 
North Carolina State 
Colle ke 


j85-MEV cyclotron at Co- 


lumbia University’s Nevis 


/ 


laboratory ts controllee 


from this panel 


Count on... 

instrumentation engineering 
by Honeywell for the right 
nuclear installation control 


T 
HE EFFECTIVENESS and safety of control illy aided most of the important military and 


for nuclear installation depends not only on 
choosing the right instrumentation, but also 
in applying this instrumentation correctly to 
the job 


From Honeywell, you can be sure of getting 
both. A staff of application engineers well 
versed in the technology and requirements of 
nuclear projects goes to work on your prob 
lems. These men have worked in intimate 
contact with government and university re 
earch installations and with reactor manu 
facturer ever since the initiation of the 
atomic energy program. They have full se 
curity clearance for classified work. Their 
contributions to control design have materi 


H 


BROW 


private industry projects. 

\ complete line of specialized instrumentation 
is at your command .. . including equipment 
for detection of radiation, for measurement of 
power level, for temperatures, and for meas 
urement and control of the critical variables 
encountered in research, pilot operations and 
production. Your nearby Honeywell sales en 
gineer is well qualified to consult on the re 
quirements of your specific installation. Call 
he’s as near as your phone 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
loronto 17, Ontario 


him today 


Honéywell 


iNSTFRUMEN TS 


Write for Honeywell's Nuclear Reactor 
Control Booklet 


Fast we Couttol 





